Ramadan et al. BMC Psychiatry ~ (2022) 22:378
https://doi.org/10.1186/512888-022-03988-y

BMC Psychiatry

RESEARCH ARTICLE Open Access
()]

Check for
updates

Trends in emergency department

visits for mental health disorder diagnoses
before and during the COVID-19 pandemic:
a retrospective cohort study 2018-2021

Majed Ramadan'*"®, Alaa M. Fallatah?, Yara F. Batwa?®, Ziyad Saifaddin®, Mohammed S. Mirza®>,
Mona Aldabbagh'?” and Noara Alhusseini®

Abstract

Background: As the pandemic started, Saudi Arabia applied extreme measures in responses to the pandemic crises,
which have adversely affected individuals’mental health. Therefore, the aim of this study is to describe trends in men-
tal health disorder ED visit before and after the pandemic in two medical centers in Saudi Arabia.

Methods: A retrospective cohort study using data from electronic health records in the Ministry of National Guard
Health Affairs’ (MNG-HA) in Saudi Arabia. Multiple logistic regression model was used to examine the age and sex dif-
ferences in mental health disorder ED visits before and during the COVID19 pandemic.

Results: A total of 1117 ED psychiatric visits, a sharp increase in the number of psychiatric ED visits during the pan-

demic with an average increase of 25.66% was observed. During the pandemic, psychiatric ED visits were significantly
higher in females (adjusted AOR 1.41, 95% Cl 1.08, 1.83) than males. During the COVID19 pandemic, generalized anxi-
ety disorder was the most common psychiatric ED disorder with reported increase of visits by 53.34% (p-value 0.005).

Conclusion: ED psychiatric visits have consistently increased before and during the COVID19 pandemic. Interven-
tions for mental health related disorders are urgently needed for preventing mental health problems among females.
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Background

The rapid spread of disease and escalated deaths dur-
ing global outbreaks of transmissible diseases are often
associated with negative psychological impact such
as fear and grief [1]. The world experienced histori-
cal strict measures following COVID-19 pandemic as
social gathering restrictions, shutdown of schools and
businesses, curfew, and other measures to prevent the
COVID-19 virus spread and to mitigate its impact. These
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unusual circumstances left millions of individuals iso-
lated, unemployed, and economically disturbed which
led to increased risk for mental health problems [2].
Moreover, for many individuals, the COVID19 pandemic
can be a traumatic event which is significantly associated
with negative psychological consequences at population
levels [3]. Globally, mental health disorders including
depression are leading cause of disabilities [4]. Before the
COVID19 pandemic, increasing burden of mental health
disorder was a major public health concern in the Middle
East including Saudi Arabia [5]. In 2017 major depressive
disorder and anxiety disorder ranked the fourth and fifth
leading cause of living with disability among Saudis [5,
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6]. In 2018 a cross sectional study conducted in the capi-
tal city of Riyadh found that 28% of individuals visiting
primary healthcare were diagnosed with a mental health
disorder [7]. Despite the huge impact on the health of the
population, its well-known that mental health services
have been always under-resourced, and least invested in
comparison to other health conditions [5-7].

As the COVID19 pandemic started, many countries
in the world including Saudi Arabia, applied extreme
measures in responses to the public health crises which
resulted in a dramatic slow spread of the virus across
the country [8]. However, these control measures have
adversely affected individuals as many reported psy-
chological illnesses such as depression, anxiety, post-
traumatic stress disorder and cognitive deficits [9]. Few
studies assessed the impact of COVID — 19 measures
on mental health among Saudi population [9-11]. A
cross-sectional study estimated the prevalence of anxi-
ety-depression and distress among Saudi population fol-
lowing exposure to the COVID-19 outbreak. Elhessewi’s
et al. study concluded that 19.8 and 22.0% of respond-
ents reported moderate to severe anxiety and depression
symptoms, respectively [10]. Similarly, Al Mutair et al.
conducted a cross-sectional study with more than five
thousand Saudi respondents. The study concluded that
the COVID19 pandemic negatively impacted individuals’
emotional wellbeing and mental health status [12].

Healthcare professionals along with decisionmakers in
Saudi Arabia and around the world, recognize the magni-
tude of the impact of the pandemic on the mental health
population. Globally, the World Health Organization was
among the first to respond since the early days of the
pandemic. They encouraged all governments to prioritize
mental health care and providing more support for popu-
lation in need [13]. Nationally, this alarming situation
have led the Saudi Centers for Disease Control and Pre-
vention (CDC) for the first time in the nation, to conduct
a repeated cross-sectional national-level study for mental
health screening via computer-assisted phone interviews
to identify, track, and monitor trends of the populations
at risk of mental illnesses [14]. Additionally, in response
to the alarming rise in the mental illness status, the Saudi
CDC have initiated several measures to address risk fac-
tors for mental health disorders associated with COVID-
19 [10]. They also provided stress management guideline
to public with focus on vulnerable populations such as
children and elderly [10]. However, despite the tremen-
dous advantage of the current mental health surveillance
system with high response rate of 81.3%, and previously
conducted studies, all of the cases were self-reported and
were not confirmed by health professionals. Questions
about mental health symptoms might be predictive of
but do not necessarily reflect a clinical diagnosis. In the
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current study, to better understand the potential impact
of COVID-19 on mental health, the most common diag-
nosed mental health disorder, and to determine popula-
tion at risk. The study describes trends in proportions of
several mental health disorder at Emergency department
(ED) visits for those who sought urgent mental health
services from 2018 to 2021. We further examined trends
for each mental health disorder of the study period before
and during the pandemic. Finally, we examined sex and
age differences in mental health ED visits before and dur-
ing the COVID19 pandemic in two major cities in Saudi
Arabia, Riyadh, and Jeddah.

Methods

Study design and setting

The current study is a retrospective cohort (chart review)
study using multi center data from the Ministry of
National Guard Health Affairs’ (MNG-HA) in Riyadh
and Jeddah. King Abdulaziz Medical City (KAMC) in
Riyadh and Jeddah with a 1501-bed and 751-bed capac-
ity respectively that provide medical care services in the
Central and Western Region of the Kingdom. The medi-
cal cities provide all types of care for all National Guard
soldiers, their dependents, and individuals reside in Saudi
Arabia, starting from primary health care up to tertiary
specialized care. KAMC in Riyadh includes 300 ED beds,
and Jeddah includes 150 ED beds. Riyadh and Jeddah are
the major and largest two cities in Saudi Arabia, KAMC’s
Emergency Departments in the two cities include adult
and pediatric emergency department that accounts for
approximately 25 to 35% of all Saudi Arabia ED visits [15,
16].

Study population and variables

There were 1117 ED visits for patients diagnosed with
mental health disorder from January 2018 to May 31,
2021. Inclusion criteria was individuals aged >14years
diagnosed with mental disorder from 2018 to 2021, who
were resident in Saudi Arabia and registered in MNG-HA
hospitals system as an ED visit. Individuals with dupli-
cate, multiple visits or different location visits, outpatient
visit, or inpatient were excluded from the analysis. Since
the medical centers use International Classification of
Diseases (ICD-10) which have many categories of men-
tal health disorders, we deiced to retrieve the data using
the following codes (F409, F410, F411, F419, F431, F319,
F329, F29, F322, F39, F20, F42 and F432) for all patient
ED visits and diagnosed with adjustment disorder, anxi-
ety disorder, unspecified, generalized anxiety disorder,
psychosis, schizophrenia, mood disorders, depression/
depressive disorder and major depressive disorder, post-
traumatic stress disorder, obsessive-compulsive, panic
disorder, phobia, and bipolar. We used date of visit in
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years, age, sex, nationality, patient type and region as
independent variables in our analysis.

Data sources

Data was extracted from the administrative electronic
health records system BestCare at King Abdulaziz Medi-
cal City (KAMC). The Ministry of National Guard-
Health Affairs (MNG-HA) population include military
service personnel and their dependents, members of
civilian workforce and students from the MNG-HA
related healthcare system. However, EDs in all MNG-
HA hospitals are open for the public. Available data
include demographics, diagnoses, (using codes from
International Classification of Disease ICD-10) and visit
characteristics. The ethics committee of King Abdul-
lah International Medical Research Center (KAIMRC)
approved this study (JED-21-427,780-99,596). No
informed consent was needed due to the retrospective,
observational nature of the study.

Data analysis

Annual mental health disorder ED visits count, and rate
were calculated as proportions (number of mental health
disorder ED visits over total mental health disorder ED
visits) and counts by using data extracted from the health
electronic records data for both Riyadh and Jeddah. We
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used Kruskal-Wallis statistical test to evaluate the over-
all ED mental health disorder visits differences in pro-
portions across the 2018 through 2021. To understand
changes before and during the COVID19 pandemic, we
further examined frequency of ED visits before (2018—
2019) and during the COVID19 pandemic (2020-2021).
For univariate analysis, as normality assumption was
violated, we used nonparametric Wilcoxon-Mann-Whit-
ney test to examine the difference of ED visits for each
mental health disorder before and during the COVID19
pandemic. We used multiple logistic regression model
to examine the age and sex differences in mental health
disorder ED visits before and during the COVID19 pan-
demic. P-values were calculated to test whether changes
in emergency, mental health visits before and during the
COVID19 pandemic differed across demographics. All
statistical tests were 2-sided, and findings were consid-
ered statistically significant at P<.05. All analyses were
conducted using SAS statistical software version 9.4 (SAS
Institute Inc. Cary, NC).

Results

Table 1 displays the 4-year trends in mental health dis-
order ED visits by year. From 2018 to 2021 a total of
1117 ED mental health disorder visits were registered in
the health system in Riyadh and Jeddah (51.57% female,

Table 1 'Number of ED visits for the combined mental health disorders® before and during covid-19 pandemic (N=1117)

Before During P-value 2
2018 2019 2020 2021
n (%) n (%) n (%) n (%)
Total 128(11.46) 204 (18.26) 249 (22.29) 536 (47.95)
Age 0.04
14-20 128 (11.46) 11 (8.59) 23(11.27) 35(14.06) 45 (8.40)
21-40 557 (47.57) 69 (53.91) 103 (50.49) 134 (53.82) 249 (46.46)
41-60 355(30.32) 38(29.69) 60 (29.41) 61 (24.50) 197 (36.75)
61-99 101 (8.63) 10 (7.81) 18 (8.82) 19 (7.63) 45 (84)
Sex <.0001
Male 541 (4843) 78 (60.94) 104 (50.98) 146 (58.63) 213(39.74)
Female 576 (51.57) 50 (39.06) 100 (49.02) 103 (41.37) 323 (60.26)
Nationality
Saudi 1104 (98.84) 126 (98.44) 201 (98.53) 246 (98.8) 531(99.07) 0.89
Non-Saudi 13(1.16) 2 (1.56) 3(147) 3(1.2) 5(0.93)
Region 0.2
Central (Riyadh) 541(4843) 61 (47.66) 113(55.39) 138 (55.42) 264 (49.25)
Western (Jeddah) 576 (51.57) 67 (52.34) 91 (44.61) 111 (44.58) 272 (50.75)

' Data are from King Abdulaziz Medical City (KAMC) in Riyadh and Jeddah, from electronic health records

2 Mental health disorders include (adjustment disorder, anxiety disorder, unspecified, generalized anxiety disorder, psychosis, schizophrenia, mood disorders, major
depressive disorder, depression, depressive disorder, and post-traumatic stress disorder)

3 Kruskal-Wallis test

4No cases were registered
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48.43% male). Most of the registered individuals were
Saudi national (98.84%) and visited Western region in
Jeddah (51.57%). There was 6.8% annual increase in
the number of mental health disorder ED visits before
the COVID19 pandemic from 2018 to 2019 (11.46, and
18.26%). While the average increase rate during the
COVID19 pandemic was 25.66%. Overall mental health
disorder visits were highest among age group 21-40 for
the entire study period 53.91, 50.49, 53.82, and 46.46%
respectively). Group aged (21-40) tended to have
higher rate of mental health disorder visits during the
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COVID19 pandemic (53.82, and 46.46% respectively)
than all age groups (Table 1, Fig. 1). There was a signifi-
cant increase rate in ED psychiatric visits for age group
(41-60) during the COVID19 pandemic (36.75%),
whereas increase rate for age group (61-99) was 8.4%
(Fig. 1). Before the COVID19 pandemic, total mental
health disorder visits were higher among males, while
in 2021 the percentage of females (60.26%) diagnosed
with mental health disorder was higher than males
(Table 1, Fig. 2). Nearly half of total mental health
disorder visits for the study period occurred during
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Trend in diagnosis of mental disorders ED visits by age before and during
the COVID-19
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the COVID19 pandemic 2020 through 2021 (47.95%)
(Table 1). The total rate of mental disorder ED visits has
increased significantly from 11.46% in 2018 to 47.95%
in 2021.

Table 2 reveals changes in ED visits for each men-
tal health disorder. Approximately, one fifth of total
ED mental health disorder visits were among patients
diagnosed with anxiety disorder during the COVID19
pandemic (18%), then followed by individuals diag-
nosed with psychosis/schizophrenia (17.91%), depres-
sion/depressive disorder, and adjustment disorder
17.5% (Table 2). During the COVID19 pandemic, there
was 40.61% increase in total ED mental disorder vis-
its. The highest ED mental disorder visits were among
patients diagnosed with panic attack (60%), followed
by mood disorder with 62.5% increase, bipolar, pho-
bia with (50%) increase and then depression/depres-
sive disorder/ major depressive disorder (42.64%). The
most notable significant difference in number of ED
visits was among patients diagnosed with generalized
anxiety disorder before and during the COVID19 pan-
demic (p-value 0.005). For other mental health diag-
noses, there were no significant difference before and
during the COVID19 pandemic (Table 2). In multivari-
able analysis, there was a statically significant differ-
ence between females’ mental disorder ED visits before
and during the COVID19 pandemic (AOR 1.41, 95%
CI 1.08, 1.83) when compared to males. Females are
1.4 more likely to visit ED during the pandemic com-
pared to males. No other statically significant difference
among other covariates was observed (Table 3).
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Discussion

To our knowledge, this cohort study is the first to provide
hospital encounter data demonstrating a potential asso-
ciation between the COVID-19 pandemic and frequency
of mental health disorder ED visits. In the current study,
we found that mental health disorder ED visits are
increasing constantly across two large medical centers in
Saudi Arabia for the years 2018 to 2021 [16]. The study
also demonstrated a changing trend of age and sex pre-
dominance to ED visits during the COVID19 pandemic,
where there was a surge in ED visits during the COVID19
pandemic for those aged 41 to 60. In addition, females
became significantly associated with higher odds of men-
tal health disorder ED visits compared to dominance of
males before the COVID19 pandemic. Furthermore, the
most common diagnosed mental health disorder rate in
ED visits during the COVID19 pandemic was generalized
anxiety disorder.

The current study found that age group 21-40vyears
old, are a population with most frequent mental health
disorder ED visits before and during the COVID19
pandemic. This finding is consistent with Alosaimi’s
study [17] where more than half of the study population
were <40 years old. Furthermore, mental disorders before
the COVID19 pandemic were most prevalent among
individuals aged <40years old [17]. This is expected as
approximately 40% of Saudi population are between age
15 to 40years old [18]. The same patterns were observed
among males where a greater number of ED psychiat-
ric visits before the COVID19 pandemic were made by
males compared to females. On a global level, before

Table 2 Numbers and proportions of patients with each mental health diagnostic classification before and during the' pandemic

Mental Disrober Frequency of visits Before covid-19 During covid-19 Changes Pvalue 2
2018-2019 2020-2021
n (%) n (%) (%)
Total + 4061
Adjustment disorder 59 (32.78) 121 (67.22) + 3444 048
Anxiety disorder, unspecified 57 (31.15) 126 (68.85) + 37.77 0.44
Generalized Anxiety disorder 28(23.33) 92 (76.67) + 53.34 0.005
Post-traumatic stress disorder 8(32.00) 17 (68.00) + 36 0.75
Depression/Depressive disorder/ Major 45 (28.68) 123(71.32) + 4264 0.64
depressive disorder
Mood disorder 6 (18.75) 26 (81.25) + 625 045
Psychosis/ Schizophrenia 65 (34.88) 126 (65.12) + 30.24 0.13
Bipolar 12 (25) 36 (75) + 50 0.21
Phobia 1(25) 3(75) + 50 0.07
Panic Attack 4 (20) 16 (80) + 60 0.06
Obsessive compulsive disorder 8(34.78) 15 (65.22) + 3044 0.72

' Data are from King Abdulaziz Medical City (KAMC) in Riyadh and Jeddah, from electronic health records

2 Wilcoxon-Mann-Whitney test for more than 5 frequency per cell
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Table 3 Multivariate analysis for age and sex differences in mental health disorder ED visits before and during the pandemic’

Mental health disrober Number (rate) of patients Number (rate) of patients during  During vs before covid-19 P-value 2
frequency of visits before covid-19 covid-192,020-2021 2020-2021
2018-2019
n (%) n (%) AOR (C))*
Age group
14-20 34.(10.24) 80(10.19) 1.01 (0.81, 1.68) 097
21-40 (ref)? 172 (51.871) 383 (48.79) - (ref)
41-60 98 (29.52) 258(32.87) 1.1 (0.95, 1.69) 053
61-99 29 (8.43) 64 (8.15) 1.01(0.62,1.63) 0.97
Sex
Male (ref) 182 (54.82) 359 (45.73) - (ref)
Female 150 (45.18) 426 (54.27) 1.41(1.08, 1.83) 0.01
Nationality 0.58
Saudi (ref) 5(1.51) 8(1.02) - (ref)
Non-Saudi 327 (98.49) 777 (98.98) 1.37(043,4.3)
Region 0.89
Central (Riyadh) (ref) 174 (52.41) 402 (48.79) - (ref)
Western (Jeddah) 158 (47.59) 383 (51.21) 0.98(0.75,1.27)

' Data are from King Abdulaziz Medical City (KAMC) in Riyadh and Jeddah, from electronic health records
2 Binary multiple logistic regression was used to examine age/sex differences before and during the pandemic

3 Reference group = (ref)

4 Adjusted odds ratio AOD and confidence interval Cl

the COVID19 pandemic males also tended to visit ED
for mental disorders more frequently than women. In
Europe and Switzerland, a large nationally representative
data examining ED visits for mental health problems in
2015 found that males represented 75% of ED visits [19].
Similarly, in the U. S a study used the National Hospital
Ambulatory Medical Care Survey data from 2014 to 2016
to investigate ED visits. The study found that males were
more likely to visit ED for mental disorders than females
[20]. However, previously mentioned studies applied
different sampling methodologies, and instruments to
examine their populations, in addition to the variation
in demographic characteristics across these populations.
Therefore, they might be heterogeneous to be compared
with our population.

It should be noted that the findings were heavily driven
by late 2020 and early 2021, in which the largest increase
in visits was observed, where the average increase rate
of mental health ED visits during this period was three
times higher than before the COVID19 pandemic. Nev-
ertheless, these data reflect a continuation of historical
trends in mental health disorder ED visits and are in line
with recent alarming increases risk of major depressive
disorder, and generalized anxiety disorder according to
the Saudi national repeated cross-sectional study [14].
This finding is conflicted with Pikkel and Holland’s stud-
ies [21, 22] where a significant decrease of ED mental
health disorder visits was observed during the pandemic.

However, these studies were conducted at the early
stages of the COVID19 pandemic where the fear of the
COVID19 pandemic was the most and less information
was available about the infection and its transmission
[22]. Moreover, during the mandatory quarantine, public
transportation was shut down at night, and strict rules
in the hospital were applied to protect public from the
infection [21]. These rules were eased in 2021 in most
countries in the world as the vaccines raveled for the
public [23]. These facilitations along with partial reopen-
ing businesses and services, allowed those who are in
urgent need for mental health services to visit emergency
department [24]. Thus, studies conducted after the end
of first COVID19 wave, or late 2020 and early 2021 sug-
gested the overall ED visits rose during deconfinement to
a level never observed before [24-27].

During the COVID19 pandemic, our finding indi-
cates that the largest rise in psychiatric visits were found
among age 41 to 60. The main reason for this seems to
be that this age group are concerned over the future
consequences and economic challenges caused by the
COVID19 pandemic, as they are key element in working
forces and are, therefore, mostly affected by economic
burden and business closures [27, 28]. While male have
higher frequency of ED mental health disorder visits
for five sequence years before the COVID19 pandemic,
female have exceeded the number of ED psychiatric vis-
its during the COVID19 pandemic. This finding indicates
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that female was at higher risk of seeking mental health
disorder emergency assistance during the pandemic
than male. One reason for this could be that compared
to male, females are more vulnerable to stress and post-
traumatic stress disorder as the COVID19 Pandemic [28,
29]. This finding is consistent with previous studies that
found the prevalence of anxiety, depression, and stress
during COVID-19 pandemic is shown to be higher in
female than in male [29-31]. In the early phase of the
pandemic, the Center for Diseases Control and Preven-
tion (CDC) using the National Syndromic Surveillance
Program (NSSP) data, observed that females had a higher
proportion of mental problems ED visits than males [25].
This finding confirms that the prevalence of mental ill-
ness among females was greater than in males, this fact
should be acknowledged by policymakers and healthcare
professionals for taking the appropriate actions. How-
ever, more relevant research on women mental health
needs should be conducted to fill the existing knowledge
gaps on mental disorders, and access for women to health
care.

The current study shows that among all mental health
disorder visits during the COVID19 pandemic, nearly
one fourth of patients were diagnosed with depression
and generalized anxiety disorder. This finding is con-
firmed with previously conducted studies, where depres-
sion and anxiety were more prevalent among individuals
who experienced the lockdown [29, 32]. During the man-
datory quarantine, and in some countries a complete
curfew and lockdown as in Saudi Arabia, people tended
to watch TV news more than usual [33]. The news pub-
lished on COVID-19 were filled with false information,
rumors, and uncertainties about the virus. All together
explains why anxiety rise when a person is constantly
exposed to the COVID19 pandemic news [28, 32].
Research shows that people who follow the COVID19
pandemic news the most, experience more anxiety [31].
This phenomenon of increased proportions of reported
or diagnosed depression and anxiety is observed all over
the world. In both China and the United Kingdom, higher
percentages of self-reported depression and anxiety have
been observed during the COVID19 pandemic among all
age groups [34]. These findings may in part be explained
by the high perceived risk of COVID19 because of the
limited available information about the COVID19 infec-
tion and its associated potential health risk at that time
[34]. It has been shown in the scientific literature that risk
perception for public crises and events, plays a key role
in inducing the psychological and behavioral response
as a line of human defense [35]. Additionally, a recent
study concluded that the perceived risk has shown to be
positively associated with depression and anxiety, which
might explain the higher prevalence of depression and
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anxiety in the early phase of the COVID19 pandemic
[35].

Our study includes several limitations. First, the data
are not nationally representative, and results may not be
generalized to EDs not participating in the Riyadh or Jed-
dah’s KAMC. Second, multiple important confounders
such as mental related visit history of the patients, poten-
tial comorbidities, COVID —19 infection status, and
socioeconomic status of the patients were not included in
the study which might subject to generate confounding
bias.

One strength of this study was that we examined data
derived from a diagnosis confirmed by health profession-
als, unlike self-reported studies which might be subject to
measurement errors and self-reported bias. Additionally,
our sample size was larger than previous observational
studies in the same region conducted in psychiatric Eds.

Conclusion

Our findings suggest that ED psychiatric visit rates have
consistently increased before and during the COVID19
pandemic among young and middle age group. The
COVID-19 pandemic is associated with changes in ED
presentations requiring psychiatric consultation, particu-
larly among females. During the COVID19 pandemic,
female at greater risk of seeking mental health ED ser-
vices than male. The demand for mental disorder emer-
gency care continues to rise, particularly, for depression
and generalized anxiety disorder where the most frequent
diagnosed disorders were observed. Given the psycho-
logical burden caused by the COVID-19 pandemic and
associated restrictions like quarantine, more research is
required to inform practice and policy makers in order to
improve mental health and psychosocial support during,
and after the COVID-19 pandemic. Furthermore, inter-
ventions for mental health related disorders are urgently
needed for preventing and supporting individuals diag-
nosed with mental health disorders.
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