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Objectives: The impact of COVID-19 upon acute care admission rates and patterns are unknown. We
sought to determine the change in rates and types of admissions to tertiary and specialty care hospitals
in the COVID-19 era compared with pre-COVID-19 era.
Methods: Acute care admissions to the largest tertiary care referral hospital, designated national referral
centers for cardiac, cancer and maternity hospital in the State of Qatar during March 2020 (COVID-19 era)
and January 2020 and March 2019 (pre-COVID-19 era) were compared. We calculated total admissions,
admissions for eight specific acute care conditions, in-hospital mortality rate, and length of stay at each
hospital.
Results: A total of 18,889 hospital admissions were recorded. A sharp decline ranging from 9% to 75% was
observed in overall admissions. A decline in both elective and non-elective surgeries was observed. A
decline of 9%e58% was observed in admissions for acute appendicitis, acute coronary syndrome, stroke,
bone fractures, cancer, and live births, whereas an increase in admissions due to respiratory tract in-
fections was observed. Overall length of stay was shorter in the COVID-19 period possibly suggesting
lesser overall disease severity, with no significant change in in-hospital mortality. Unadjusted mortality
rate for Qatar showed marginal increase in the COVID-19 period.
Conclusions: We observed a sharp decline in acute care hospital admissions, with a significant decline in
admissions due to seven out of eight acute care conditions. This decline was associated with a shorter
length of stay but not associated with a change in in-hospital mortality rate.

© 2020 The Royal Society for Public Health. Published by Elsevier Ltd. All rights reserved.
Introduction

The ongoing COVID-19 pandemic has strained global health-
care capacity to breaking point in many countries.1e4 Various ap-
proaches have been employed by different countries in response to
the surge of cases, including physical distancing measures, targeted
lockdowns, wider movement restrictions, travel bans, and closing
Hamad Medical Corporation,
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of places of mass gatherings. Despite these measures, the number
of persons with COVID-19 infection requiring hospitalization has
exceeded acute and critical care bed capacity. To address acute and
critical care bed capacity issues, most countries canceled or post-
poned elective surgeries and other admissions deemed non-vital to
short-term patient outcomes. Early anecdotal reports in main-
stream media noted a decrease in hospital admissions owing to
‘heart attacks, strokes, and even appendicitis’.5 This was confirmed
by more recent reports noting a decline in admissions due to acute
coronary syndrome (ACS), a decline in ST-segment elevation car-
diac catheterization laboratory activations, a decrease in stroke
imaging procedure performed, and an increase in out-of-hospital
cardiac arrest.6e9 An increase in emergency medical services
arrival time and a decrease in by-stander initiated cardiopulmonary
resuscitation were also noted.7 The effect of COVID-19 pandemic
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upon admissions for general medical and surgical care, oncology
services and obstetric services, and the effect of any change on in-
hospital and overall community mortality rates is not known. Our
aim was to determine the change in rates and reasons for hospi-
talization at four major referral centers in the State of Qatar. We
chose the country's largest and main tertiary care hospital and
dedicated hospitals and national referral centers for comprehensive
cardiovascular care, cancer care, and obstetric and gynecologic
services.

Methods

The study was conducted at HamadMedical Corporation (HMC),
the State owned and operated health-care system, which provides
approximately 85% of acute care inpatient bed capacity in Qatar.
The flagship and the largest hospital is Hamad General Hospital
(HGH), which is the tertiary care referral center located in the
capital city, Doha. Comprehensive cardiac care is provided at the
Heart Hospital, which is the main designated facility in the country
for primary percutaneous interventions for ACS. Cancer care is
provided at the National Center for Cancer Care and Research
(NCCCR), which is the only facility in the country providing
comprehensive cancer care services, including chemotherapy, ra-
diation therapy, and cyberknife services. Women's Wellness and
Research Center (WWRC) is the largest provider of obstetric and
gynecologic care in the country. These facilities were chosen
because they represent the spectrum of acute tertiary and specialty
care in the country. All hospitals use the same electronic health
records system (Cerner®, Kansas City, MO, USA) which is inter-
connected, with patients retaining the same unique health identi-
fication number across all hospitals. All hospitals are accredited by
The Joint Commission International and the clinical laboratories are
accredited by the College of American Pathologists. All hospital
discharges are reviewed by expert coders to assign the primary and
secondary reasons for hospital admission. Up to ten reasons are
recorded at the time of discharge using International Classification
of Diseases, 10th edition Australian Modification.

The first case of COVID-19 in Qatar was diagnosed on February
28, 2020. As a matter of national policy, these four hospitals were
designated to be COVID-19-free facilities. Any patient with known
COVID-19 infection was admitted to a separate COVID-19 facility.
Patients diagnosed incidentally or upon routine testing for COVID-
19 after admission to any of these hospitals were evaluated and
transferred to a designated COVID-19 facility, unless they were
medically unstable for transfer. We determined the number of
hospital discharges at each of the four hospitals for the month of
March 2020 and compared it with January 2020 and March 2019.
We omitted February 2020 because changes in hospital flow were
being implemented in anticipation of the first wave of COVID-19
patients. All inpatient admissions at the four hospitals with a
length of stay of more than one day were included. Data retrieved
included patient demographics (age, sex, and nationality), admis-
sion and discharge dates and times, principal and up to nine
additional discharge diagnoses, mode of arrival at the hospital,
disposition, and surgical procedures performed (elective vs. non-
elective).

We tabulated the overall number of admissions for each hospital
across the three study periods, as well as the number of elective and
non-elective surgical procedures performed, average daily admis-
sions, average length of stay, and in-hospital mortality. Hospital use
metrics, including mode of presentation to the hospital for that
particular episode, and disposition were tabulated for each hospi-
tal, by study period.

Through consensus among coauthors, eight common diagnoses/
conditions were chosen to represent the spectrum of conditions
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that generally require acute hospital care. These included acute
appendicitis, ACS, other cardiovascular disease diagnoses
(including cardiac arrhythmias, congestive heart failure, and angina
pectoris without acute myocardial infarction), stroke, acute bone
fractures, cancers, live births, and respiratory tract infections
(excluding tuberculosis). Two study team members independently
reviewed all diagnoses and identified and assigned them to one of
the categories listed previously. These diagnostic groups were
tabulated by study period, and the percentage change in each
category was calculated.

To explore any correlation between acute care admission rates,
in-hospital mortality and overall mortality rate in the State of Qatar,
we retrieved publicly available data published by the Planning and
Statistics Authority, State of Qatar, which publishesmonthly reports
on the total population and other vital statistics for persons
residing in Qatar for that month. Number of deaths and the total
population of Qatar for the months included in the study were
retrieved to calculate the unadjusted death rate for each month.

Ethical approval

The study was reviewed and approved by the Institutional Re-
view Board at Hamad Medical Corporation (MRC-05-034).

Results

A total of 18,889 hospital admissions were recorded for the
three study periods (Table 1). There were 7545 admissions at HGH,
794 at HH, 396 at NCCCR, and 10,154 at the WWRC. Compared with
January 2020, there was a 28.0% reduction in admissions at HGH,
59.6% reduction at HH, 45.7% reduction at NCCCR, and a 14.7%
reduction at the WWRC. Compared with the same month in 2019,
the reduction was 8.6% at HGH, 51.8% at HH, 75.5% at NCCCR, and a
21.5% at the WWRC. Number of elective surgeries dropped by 6.8%
at the WWRC to 68.6% at HGH from January 2020 to March 2020,
whereas non-elective surgeries showed a smaller decline. Average
daily admissions and average length of stay also declined at all fa-
cilities over both time period comparisons (Table 1). In-hospital
mortality rate was numerically lower at all hospitals for all time
period comparisons except at HGH between March 2010 and
January 2020. However, these comparisons were not statistically
significant. There were no significant changes in terms of mode of
presentation to the hospital or disposition at any of the facilities
(Table 2).

Between January 2020 and March 2020, there was a decrease in
admissions for seven of the eight conditions (Table 3). Admissions
were lower for acute appendicitis (�17.4%), ACS (�57.9%), other
cardiovascular disease diagnoses (�48.4%), stroke (�30%), bone
fractures (�8.7%), cancer (�12.9%), and live births (�8.8%), whereas
admissions were higher for respiratory tract infections (þ15.1%).
Respiratory tract infection admissions included 88 patients with a
diagnosis of ‘coronavirus infection’ who were diagnosed upon
routine testing after admission. Between March 2019 and March
2020, there was also a decrease in admissions for the same seven of
the eight conditions (Table 3). Admissions were lower for acute
appendicitis (�22.8%), ACS (�50.0%), other cardiovascular disease
diagnoses (�81.3%), stroke (�31.3%), bone fractures (�38.8%),
cancer (�23.9%), and live births (�17.0%), whereas admissions were
higher for respiratory tract infections (þ56.1%) (Table 3).

Unadjustedmortality rate (number of deaths recorded in a given
month divided by the population in the same month) per 100,000
population was 7.91 for March 2020, 6.92 for January 2020, and
6.48 for March 2019. Total number of deaths recorded were 221 for
March 2020, 192 for January 2010, and 179 for March 2019. The
difference in number of deaths was not statistically significant for



Table 1
Change in number of total admissions, surgeries, daily admissions, length of stay, and in-hospital mortality (T0 ¼ March 2020; T1 ¼ January 2020; T2 ¼ March 2019).

Hamad General Hospital Heart Hospital National Center for Cancer Care and Research Women's Wellness and Research Center

Total admissions
COVID-19 period (T0) 2242 193 94 3020
Pre-COVID-19 period (T1) 2869 308 137 3465
Same period previous year (T2) 2434 293 165 3669
% Change T0 e T1 �28.0% �59.6% �45.7% �14.7%
% Change T0 e T2 �8.6% �51.8% �75.5% �21.5%

Elective surgeries
COVID-19 period (T0) 312 98 10 237
Pre-COVID-19 period (T1) 526 157 11 253
Same period previous year (T2) 473 151 9 288
% Change T0 e T1 �68.6%a �60.2%b �10.0%b �6.8%b

% Change T0 e T2 �51.6%a �54.1%b 10.0%b �21.5%b

Non-elective surgeries
COVID-19 period (T0) 548 59 1 391
Pre-COVID-19 period (T1) 626 81 3 392
Same period previous year (T2) 661 68 1 442
% Change T0 e T1 �14.2%a �37.3%b �200.0%b �0.3%b

% Change T0 e T2 �20.6%a �15.3%b 0.0%b �13.0%b

Average daily admissions
COVID-19 period (T0) 72.32 6.23 3.03 97.42
Pre-COVID-19 period (T1) 92.55 9.94 4.42 111.77
Same period previous year (T2) 78.52 9.45 5.32 118.35
Change T0 e T1 �20.23 �3.71 �1.39 �14.35
Change T0 e T2 �6.2 �3.22 �2.29 �20.93

Average length of stay
COVID-19 period (T0) 3.97 6.84 5.65 2.24
Pre-COVID-19 period (T1) 5.81 9.97 13.44 2.93
Same period previous year (T2) 6.68 12.64 13.38 3.13
Change T0 e T1 �1.84a �3.13a �7.79a �0.69a

Change T0 e T2 �2.71a �5.8a �7.73a �0.89a

In-hospital mortality
COVID-19 period (T0) 1.16% 1.04% 4.26% 0.13%
Pre-COVID-19 period (T1) 0.98% 2.27% 8.76% 0.20%
Same period previous year (T2) 1.52% 2.39% 8.48% 0.14%
Change T0 e T1 0.18%b �1.23%b �4.50%b �0.07%b

Change T0 e T2 �0.36%b �1.35%b �4.22%b �0.01%b

a P � 0.01.
b P > 0.05.
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comparison between March 2020 vs. January 2020 (P ¼ 0.2), but
was significant for the comparison between March 2020 vs. March
2019 (P ¼ 0.05) (Table 4).
Discussion

To our knowledge, this is the first study to quantify the change in
admission volumes and reasons for admission for common acute
care conditions in the COVID-19 vs. pre-COVID-19 era. We observed
a sharp decline in all studied conditions except respiratory tract
infections, where an increase in admissions was observed.

Other countries have also reported a decline in hospital
admission rates for various conditions. A decline in admissions for
ACS was noted early in the epidemic in Italy, where the number of
daily admissions for ACS to 15 hospitals declined from 18.0 in the
pre-COVID-19 period to 13.3 in the COVID-19 period.6 In the United
States, overall admissions to the Department of Veterans Affairs
hospitals declined by 42% in the COVID-19 period, with a significant
decline noted in admissions for acute myocardial infarction, heart
failure, chronic obstructive pulmonary disease, and acute appen-
dicitis.10 Many countries and health-care systems around the world
enacted policies to reduce acute care hospital admissions by post-
poning elective admissions. What may not have been anticipated
was a decline in non-elective admissions, which would otherwise
be considered essential for optimal outcomes for the patients.
Although it is possible that some patients with urgent or emergent
acute conditions (e.g. acute myocardial infarction, acute
8

appendicitis, stroke, and so on) may survive without being
admitted to a hospital, lack of supervised medical care would
certainly lead to overall poorer short- and long-term outcomes and
a higher mortality risk. We could not identify any factor other than
COVID-19 pandemic related factors to account for the decline in
acute care admissions. There are several possible reasons for
decline in both elective and non-elective care admissions. These
include patients adhering to the physical distancing recommen-
dations, worries about contracting the infection in a health-care
facility, inability to find transportation to the hospital, critical
illness which may have affected the cognitive or physical ability to
seek care, and avoiding hospital visits for problems perceived to be
less than critical. Another possible reason may be overly liberal
criteria for admitting patients in previous months, some of which
may not have been necessary. Expanding primary health-care ser-
vices in Qatar may also have prevented some soft cases from being
referred for admission to an acute care facility. Further studies are
needed to determine the precise reasons for this decline in order to
ensure that appropriate and timely care is provided to those who
need such care.

Consequences of a decline in acute care admissions can be
devastating for those with most severe illnesses requiring super-
vised medical and surgical care. We observed a reduction in ad-
missions for multiple acute and potentially critical conditions. If
patients with severe or critical illness present less frequently to
acute care facilities, it is conceivable that the overall case mix index
for admitted patients would be lower and reflect in terms of shorter



Table 2
Utilization metrics at four hospitals during the study periods.

March 2020 (T0) January 2020 (T1) March 2019 (T2)

Hamad General Hospital
Number of total admissions, N 2242 2869 2434
Admission and flow metrics
Self-presentation to ED 71.10% 71.91% 70.05%
Direct admission from clinic 20.61% 18.51% 21.94%
Transfer from another hospital 0.13% 0.07% 0.16%
Other including via ambulance 8.16% 9.52% 7.85%

Disposition
Home 92.60% 94.11% 93.14%
Another facility 2.85% 0.91% 0.74%
Died 1.16% 0.98% 1.52%
Other 3.39% 4.01% 4.60%

Heart Hospital
Number of total admissions, N 193 308 293
Admission and flow metrics
Self-presentation to ED 63.21% 58.44% 61.43%
Direct admission from clinic 12.95% 14.94% 11.60%
Transfer from another hospital 3.63% 5.52% 3.41%
Other including via ambulance 20.21% 21.10% 23.55%

Disposition
Home 96.89% 94.48% 94.20%
Another facility 0% 0% 0%
Died 1.04% 2.27% 2.39%
Other 2.07% 3.25% 3.41%

National Center for Cancer Care and Research
Number of total admissions, N 94 137 165
Admission and flow metrics
Self-presentation to ED 45.74% 46.72% 39.39%
Direct admission from clinic 40.43% 32.85% 37.58%
Transfer from another hospital 0.00% 0.73% 0.61%
Other including via ambulance 13.83% 19.71% 22.42%

Disposition
Home 92.55% 86.13% 89.09%
Another facility 1.06% 1.46% 0.61%
Died 4.26% 8.76% 8.48%
Other 2.13% 3.65% 1.82%

Women's Wellness and Research Center
Number of total admissions, N 3020 3465 3669
Admission and flow metrics
Self-presentation to ED 39.37% 40.61% 40.45%
Direct admission from clinic 16.52% 14.66% 17.23%
Transfer from another hospital 0.07% 0.17% 0.14%
Other including via ambulance 44.04% 44.56% 42.19%

Disposition
Home 99.21% 98.96% 99.24%
Another facility 0.26% 0.40% 0.22%
Died 0.13% 0.2% 0.14%
Other 0.40% 0.43% 0.41%

ED, emergency department.
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length of stay and lower in-hospital mortality. We did indeed
observe a significantly shorter length of stay across all hospitals
included in the study. While in-hospital mortality trend was
observed to be numerically lower for most comparisons, none of it
Table 3
Change in number of patients with selected diagnoses across four hospitals during the s

March 2020 (T0) January

Acute appendicitis 92 108
Acute coronary syndrome 114 180
Other cardiovascular disease diagnoses 64 95
Stroke 83 108
Bone fracture(s) 183 199
Cancer 155 175
Live births 1291 1405
Respiratory tract infectionsa 337b 286

a excluding tuberculosis.
b includes 88 cases of coronavirus disease.
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reached statistical significance likely due to small number of in-
hospital deaths. A concomitant trend toward a higher overall un-
adjusted death rate in the country was observed, although this
must be interpreted with extreme cautions because we only
tudy periods.

2020 (T1) March 2019 (T2) T0 e T1% T0 e T2%

113 �17.4% �22.8%
171 �57.9% �50.0%
116 �48.4% �81.3%
109 �30.1% �31.3%
254 �8.7% �38.8%
192 �12.9% �23.9%

1510 �8.8% �17.0%
148 15.1% 56.1%



Table 4
Population statistics for the State of Qatar for the study periods.

March 2020 (T0) January 2020 (T1) March 2019 (T2) T0 - T1% T0 - T2%

Total population 2,795,484 2,773,221 2,760,586 0.8 1.2
Total deaths 221 192 179 13.1a 19.0b

Unadjusted death rate 7.91 6.92 6.48 12.5 18.1

a P ¼ 0.2.
b P ¼ 0.05.
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studied three months data and did not ascertain the long-term
trends or the reasons for this variation. This is an important
hypothesis-generating observation and must not be interpreted as
a causal link. The overall crude mortality rate in the country is
particularly low reflecting the demographic pattern and the young
population of Qatar.

The increase in admissions due to respiratory tract infections is
likely a reflection of heightened awareness of COVID-19 infection
and increased vigilance practiced by health-care practitioners. We
did observe an increase in number of patients who were admitted
under isolation precautions in the March 2020, which supports this
impression (data not shown). The four hospitals included in this
study were designated to be COVID-19-free facilities, and all diag-
nosed patients were admitted or transferred to designated facilities
for COVID-19 patients. The number of admissions due to respiratory
tract infections may have been higher if COVID-19 patients had free
access to these hospitals. This policy likely kept the nosocomial
COVID-19 infection rate and infection among health-care workers
at a very low level in these facilities. Cohorting of patients also led
to more efficient use of resources, both in terms of health-care
personnel and equipment.

Our study raises important questions about future pandemic
planning. Follow-up studies are needed to determine whether
this observed decline in admissions will translate to more se-
vere presentations, late diagnosis, or long-term disability
related to these diagnoses. For example, determining the pro-
portion of patients presenting with ruptured appendix, more
advanced cancer, more residual weakness or disability after
stroke, and higher rates of advanced heart failure can lead to
policies targeting such patients in any future pandemic setting,
and devising strategies to get them in appropriate care setting
earlier. It is also important to understand the magnitude and
burden of these consequences when current travel and physical
distancing restrictions are removed. Knowing this burden will
be critical in planning for the possible surge of patients once
these restrictions are lifted.

The strengths of our study include evaluating multiple hospitals
which see a variety of acute care conditions and are national
referral centers. A variety of acute care conditions were studied to
provide a broad understanding of the change in admission patterns.
We also studied national mortality trends in an attempt to under-
stand large scale consequences of our findings. Despite numerous
strengths, these data need to be interpreted with caution, as they
represent only a snapshot in time. Particularly, any correlationwith
national mortality statistics must be interpreted with extreme
caution because numerous factors may affect those statistics. No
causal inference can be drawn from the present study regarding the
impact of our findings on overall mortality rates for the entire
country.

In summary, we observed a significant decline in hospital
admissions across several hospitals in a national health-care
system, with a significant decline in admissions due to seven of
eight acute care conditions studied. This decline was associated
with a shorter length of stay but not associated with a change in
in-hospital mortality rate. A possible small increase in unad-
justed mortality rate in the country requires further study to
10
determine if there is any correlation with the change in hospital
admission rates.
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