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Abstract

Objective The successful response to COVID-19 would require an effective public health surveillance and management,
technical expertise, and smart mobilization of many resources. This study aimed to analyze COVID-19 epidemiological
profile with respect to the changing case definitions and testing performance.

Methods Data were extracted from the electronic notification system (Tarassud) from 1 January to 13 July 2020. The infor-
mation used was primarily composed of details regarding samples, age, sex, nationality, residence and hospital admission.
Bivariate and multivariable analyses were used to determine the odds ratios (ORs) and 95% confidence intervals (CI).
Results A total of 20,377 COVID-19 tests were performed from 15 March to 13 July 2020. Most (4885; 87.2%) positive
tests were among Omanis, and 3602 (64.3%) were in males. The median age of people tested was 30 (standard deviation
16.5) years (interquartile range 22, 38). The odds of acquiring infection increased with age. The ORs of infection for groups
of 30-39, 40-49 and over 50 years of age were 2.75 (95% CI 2.42-3.13), 3.29 (95% C12.85-3.79) and 3.34 (95% CI 2.89-
3.87), respectively. Likewise, admission rates increased with age; the ORs for the groups 40—49 and > 50 years of age were
4.45 (95% CI1.35-14.67) and 16.53 (95% CI 5.18-52.75), respectively. Multivariate analysis identified Barka 1.4 (95% CI
1.33-2.27) and Al Musanaah 1.4 (95% CI 1.07-1.84) as having the highest risk of transmission. Of 5604 people with posi-
tive results, 160 (2.9%) required hospital admission, and males had higher odds of admission, with an OR of 1.5 (95% CI
1.05-2.13). The average delay in the release of test results further increased after the fourth and fifth case definitions were
adopted (2.04 and 2.56 days, respectively).

Conclusion Age was a significant factor associated with infection and hospital admission. Transmission occurred mainly
among Omanis, and Barka and Al Musanaah reported the highest rates of transmission. Prioritization of testing accessibility
should continually be assessed for high-risk groups, particularly when resources become limited.
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Abbreviations CPHL Central Public Health Laboratory
COVID-19 Coronavirus disease 2019 RT PCR Reverse transcriptase polymerase chain
SARS-CoV-2 Severe acute respiratory syndrome corona- reaction
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1 Background

Disease Surveillance and Control Department, General Although it has been a year at the time of writing this report
Directorate for Health Services, MOH, South Batinah since the early signals of a mysterious and unknown viral
Governorate, P.O. Box 543, 329 Rustaq, Oman . . A . . .

infection causing pneumonias and deaths in China, the chal-
Central Public Health Laboratory, Directorate General lenges posed by the coronavirus disease 2019 (COVID-19)
for Disease Surveillance and Control, MOH, Muscat, Oman . . e .

pandemic are intensifying. The pandemic has had profound

®  Epidemiology and Public Health Consulting, LLC, Everett, effects on many aspects of life. Severe acute respiratory

WA, USA
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syndrome coronavirus 2 (SARS-CoV-2), which first
emerged in Wuhan, China, quickly showed unpredictable
and non-containable global spread and caused a startling
number of fatalities [1]. As of 30 December 2020, the virus
had infected more than 80 million people globally, caus-
ing 1,771,128 deaths, whereas Oman had recorded 128,563
cases and 1495 deaths [2].

Countries’ responses have markedly varied, reflecting a
range of risk caused by the pandemic. Moreover, the exact
strategy adopted by each country has been greatly influenced
by economic resources and existing health and medical
services [3]. Subsequently, the burden on health systems,
and the number of cases of infection and deaths have var-
ied among countries. For instance, countries such as New
Zealand, which considered COVID-19 a serious threat and
took early and strict action, fared better than many other
countries [4].

Moreover, many countries had months to prepare after
the emergence of SARS-CoV-2 in China, had reasonably
good economic funding and implemented preventive meas-
ures as early as possible, yet experienced rapid community
transmission and exponential surges in cases. Thus, suc-
cessful containment appears to rely on several major factors
including the timing and types of adopted preventive meas-
ures, sociodemographic characteristics, testing, availability
and accessibility of medical services, national economic
resources, and the resilience and management characteristics
of decision-makers and leading authorities [5—8].

Analysis of laboratory-based surveillance in South Bati-
nah Governorate (SBG), the fifth most populous Omani
governorate, reflects a situation similar to that of the entire
country. The Ministry of Health (MOH) used several case
definitions, which changed according to the evolving epide-
miology of the disease. Despite the changing case definitions
and the high level of testing, extensive contact tracing and
other preventive measures, the number of cases rose rapidly.

We analyzed the surveillance data to describe the epide-
miology of cases and hospital admissions in SBG, consider-
ing the case definitions used and the testing performance.

2 Methods

SBG is located on the shores of the Gulf of Oman, west of
Muscat, east of North Batinah and north of the Dakhilyah
governorates. It includes six states (called wilayats): Barka,
Musanaah, Rustaq, Nakhal, Wadi Al Mawel, and Awabi.
Governmental medical services are provided by 21 primary
health centers, two preventive medical centers, and one sec-
ondary hospital. The provincial department of disease sur-
veillance and control is responsible for managing communi-
cable diseases in the governorate, including the COVID-19
disease. The MOH’s case definition for suspected case of

COVID-19 was modified five times since the beginning of
the pandemic, according to the epidemic status in the coun-
try (Table 1).

Initially, manual notifications were sent from the report-
ing health facilities by fax, email or mobile phone text mes-
sage. By the end of April 2020, the department started to
receive electronic notifications through the Tarassud sys-
tem, the national electronic surveillance system of the MOH,
which was launched on 3 May 2017 [9]. It is a flexible web-
based system used for receiving notifications regarding com-
municable diseases from all health institutions in the MOH.
However, during the COVID-19 pandemic, the Tarassud sys-
tem was upgraded and extended to support notifications of
suspected and confirmed cases of COVID-19 from all medi-
cal governmental and private institutions through protected
and secured online web-based access. Beyond providing
notifications, the system is used for other purposes, includ-
ing intelligent tracking of quarantined people, registration
of quarantined people from different ports, and provision of
immunization and laboratory survey results. The COVID-19
test results reported before the implementation of Tarassud
were entered into the Tarassud system.

The entered data included demographic data, exposure
and contact information, clinical presentation, and labora-
tory results. The data were then exported from the Tarassud
system into Excel (Microsoft, Redmond, WA) for analysis.

The analysis was limited to reports in Tarassud from 1
January 2020 to 13 July 2020 from South Batinah healthcare
facilities. A reporting delay created an artifact of fewer totals
from 8 to 13 July.

At first, all samples from the governorate were processed
in the Central Public Health Laboratory (CPHL) in Muscat.
The CPHL performed testing through reverse transcriptase
polymerase chain reaction (RT PCR). Several kits were
used depending on availability, but all were internationally
approved for SARS-CoV-2 testing (liferiver, Changsha,
China, Fast Track Diagnostics, Sansure and Kingfisher kits).
A fully automated (real-time) Cobas6800 (Roche) instru-
ment was used for most testing. In late April, the secondary
hospital began point-of-care testing with Xpress SARS-
CoV-2/GeneXpert (Cepheid), a qualitative test that detects
specific viral nucleic acids and proteins [10]. The assay had
received emergency use authorization from the US Food
and Drug Administration (FDA) on 23 March 2020 [10,
11]. However, testing in the hospital was limited to peo-
ple with suspected cases requiring admission and to health
care workers. The results were intended to be reported in
less than 24 h; however, as samples accumulated during the
community transmission stage, results were reported late.
The criteria for admission were a positive PCR test, and a
clinical presentation of pneumonia with substantial blood
oxygen desaturation.
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Table 1 Timeframe for the five definitions of suspected cases and the corresponding number of tests and positive cases

Case defini- Definition
tion number

Date of release No. of days No. of tests No. of

A suspected case is that in a person with severe acute respiratory infec-
tion (SARI), with a history of fever and cough requiring admission to
the hospital with one of the following: (1) travel to China in the past
14 days, (2) development of an unusual or unexpected clinical course,
particularly sudden deterioration despite appropriate treatment, (3)
close physical contact with a person with a confirmed case of 2019-
nCoV infection, while that person was symptomatic and (4) visiting a
healthcare facility in a country where hospital associated 2019-nCoV
infections have been reported

A suspected case is that in (A) a person with acute respiratory infection
(sudden onset of at least one of the following: fever, cough or shortness
of breath) AND who, in the 14 days prior to the onset of symptoms,
met at least one of the following epidemiological criteria: (1) travel to
affected countries (check Ministry of Health website for updated list
of countries or call the Governorate hotline) OR (2) close contact with
a person with a confirmed case of COVID-19 infection; (B) a patient
admitted with severe acute respiratory infection (SARI) AND with no
other etiology that fully explains the clinical presentation

A suspected case is that in (A) a person with acute respiratory infection
(sudden onset of at least one of the following: fever > 38 °C, cough,
shortness of breath or sore throat) AND in the 14 days prior to onset of
symptoms, met at least one of the following epidemiological criteria:
(1) a history of international travel OR (2) a history of contact with a
cluster (two or more cases with fever and acute respiratory symptoms
in a small area, e.g., within families, offices or schools) OR (3) close
contact with a person with a confirmed case of COVID-19 OR (4)
health care work involving direct medical management of patients with
respiratory symptoms in a hospital setting; (B) a patient admitted with
community acquired pneumonia; (C) a patient admitted with severe
acute respiratory infection (SARI) or one who develops SARI in the
hospital

A suspected case is that in (A) a person with acute respiratory symptoms
AND/OR (B) a person with pneumonia AND/OR (C) a patient admit-
ted with severe acute respiratory infection (SARI) or one who develops
SARI in the hospital

A suspected case is almost same as that in case definition number 4, with
an added definition of probable cases (related to clustering) in which
testing is not performed. Clustering defined as follows:

Workplace/dormitories: if three coworkers/inmates staying in one place
are lab-confirmed positive (inform the Department of Disease Surveil-
lance and Control of the Governorate). Families: if three people are
lab-confirmed positive in one family staying together in one house. The
same is applied for shared accommodations

*High risk symptomatic individuals are tested even if they are classified
as having probable cases

positive
cases
30 January 2020 25 0 0
24 February 2020 21 1 0
16 March 2020 21 353 18
6 April 2020 61 9724 1045
16 June 2020 37 10,528 4541

A total of 20,689 results were included in the system.
However, 52 tests were repeats on the same patient on
different days; 28 tests were performed for the same epi-
sode of symptoms in different facilities; and 3 results on
the same patient were classified as inconclusive (only one
gene positive without clinical indications of COVID-19).
In the case of multiple results for the same patient, only
the first positive result was included in the analysis. Thus,
the total number of results decreased to 20,606. Of these,
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34 samples were inconclusive, 163 were rejected, and 32
samples were not run. Therefore, 20,337 results on indi-
vidual patients remained for analysis: 5604 were positive,
and 14,773 were negative.

Two software packages, Excel (Microsoft, Redmond,
WA) and SPSS 23.0 IBM Corp., Armonk, NY), were used
to organize, tabulate, and analyze the data. We calculated
the odds ratios (OR) and 95% confidence intervals (CI)
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with bivariate and multivariate analyses. A P-value <0.05
was considered statistically significant.

3 Results

A total of 20,377 test results from 15 March to 13 July
2020 were collected. The majority (4885; 87.2%) of posi-
tive tests were among Omanis, and 3602 (64.3%) were in
males. Occupation data were available for only 7310 (35.5%)
patients. Most (1037; 14.2%) had office, managerial, teach-
ing, or computer jobs, almost 17% were unemployed, and
5.1% were health care workers.

The median age of those tested was 30 (standard devia-
tion [SD] 16.5) years (interquartile range [IQR] 22, 38),
whereas the median age for patients with positive tests was
32 (SD 14.8) years (IQR 25, 41). Patients 20-39 years of
age accounted for 58.9% of the total positive tests, whereas
those younger than 10 years of age had the lowest positivity
rate (6.1%). With the age category < 10 years as a reference
group, the odds of acquiring the infection increased with
the age. The ORs for groups 20-29, 30-39, 40-49 and over

50 years of age were 2.62 (95% CI 2.4-3.07), 2.49 (95%
CI 2.19-2.83), 3.29 (95% CI 2.85-3.79) and 3.34 (95% CI
2.89-3.87), respectively. With 316 test results performed on
patients living outside SBG used as a reference group, the
odds of a positive test result were highest for patients living
in Barka, at 1.4 (95% CI 1.33-2.27), and Al Musanaah, at
1.4 (95% CI 1.07-1.84). The findings also revealed that non-
Omanis had a lower likelihood of infection than Omanis, at
OR =0.884 (0.802-0.973; Table 2).

Of 5604 people with positive results, 160 (2.9%) required
hospital admission (no readmission or duplication). Approx-
imately two-thirds (107; 66.9%) were males, and 140
(87.5%) were Omanis. More than half (84; 52.5%) of the
cases were in people 50 years of age or older. By contrast,
only five (3.2%) of those admitted were under 20 years of
age. With the < 10 year age category used as a reference
group, the admission rates increased with age; the Ors for the
age groups 40—49 and > 50 were 4.45 (95% C11.35-14.67)
and 16.53 (95% CI 5.18-52.75), respectively. Males had a
greater likelihood of admission than females, with an OR
of 1.5 (95% CI 1.05-2.13). Almost half (79; 49.4%) of the
admitted patients had their results available on the same day,

Table2 Age, sex and

. . Variable Positive Negative OR (95% CI) OR (95% CI) Multi-
nationality of people tested for N=5604 N=14,473 Bivariate analysis  variable analysis
SARS-CoV-2 in South Batinah
from 15 March to 13 July 2020 No. (%) No. (%)

Age (years)
<10 (reference group) 344 (6.1) 2396 (16.2) 1 1
10-19 449 (8) 1139 (7.7) 275(2.35-321)  2.62 (2.4-3.07)
20-29 1577 (28.1) 4137 (28) 2.66 (2.34-3.02)  2.49 (2.19-2.83)
30-39 1726 (30.8) 4067 (27.5) 2.96 (2.61-3.35)  2.75(2.42-3.13)
40-49 819 (14.6) 1640 (11.1) 3.48 (3.02-4.00)  3.29 (2.85-3.79)
>50 689 (12.3) 1394 (9.4) 3.44 (2.98-3.98)  3.34(2.89-3.87)
Median+SD 32+14.8 (25,41) 29+17.0 (20, 37)
(IQR)
Sex
Female 2002 (35.7) 5435 (36.8) 1 1
Male 3602 (64.3) 9338 (63.2) 1.05 (0.98-1.12)  1.03 (0.96-1.1)
Nationality
Omani 4885 (87.2) 12,941 (87.6) 1 1
Non-Omani 719 (12.8) 1832 (12.4) 1.04 (0.945-1.14)  0.884 (0.802-0.973)
Wilayat
Barka 2544 (45.4) 4927 (33.4) 1.7 (1.3-2.2) 1.4 (1.33-2.27)
Al Musanaa 1171 (20.9) 2734 (18.5) 1.4 (1.1-1.8) 1.4 (1.07-1.84)
Ar Rustaq 1140 (20.3) 4440 (30.1) 0.84 (0.6-1.1) 0.9 (0.68-1.17)
Awabi 198 (3.5) 848 (5.7) 0.76 (0.56-1.03)  0.83 (0.61-1.13)
Nakhal 229 (4.1) 881 (6) 0.85 (0.63-1.15)  0.923 (0.68-1.25)
Wadi Mawel 248 (4.4) 701 (4.7) 1.16 (0.86-1.56)  1.29 (0.95-1.74)
Outside South Batinah 74 (1.3) 242 (1.6) 1 1

(reference group)

CI confidence interval, /QR interquartile range, OR odds ratio, SARS-CoV-2 severe acute respiratory syn-
drome coronavirus 2, SD standard deviation
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Table 3 Age, sex, nationality, and time for release of results for admitted vs. non-admitted patients in South Batinah until 13 July 2020

Variable Admitted Not admitted OR (95% CI) Bivariate analysis ~ OR (95% CI) Mul-
(N=160) (N=5444) tivariable analysis
No. (%) No. (%)
Age (years)
<10 (reference group) 3(1.9) 341 (6.3) 1 1
10-19 2(1.3) 447 (8.2) 0.51 (0.09-3.06) 0.51 (0.09-3.08)
20-29 10 (6.3) 1567 (28.8) 0.73 (0.20-2.65) 0.71 (0.2-2.6)
30-39 30 (18.8) 1696 (31.2) 2.01 (0.61-6.63) 1.98 (0.6-6.54)
40-49 31(19.4) 788 (14.5) 4.47 (1.36-14.73) 4.45 (1.35-14.67)
>50 84 (52.5) 605 (11.1) 15.78 (4.95-50.31) 16.53 (5.18-52.75)
Mean+SD 51.3+18.6 (38,67) 32.3+14.3 (24,40)
IQR
Sex
Female 53 (33.1) 1949 (5.8) 1 1
Male 107 (66.9) 3495 (64.2) 1.13 (0.81-1.57) 1.5 (1.05-2.13)
Nationality
Omani 140 (87.5) 4745 (87.2) 1 1
Non-Omani 20 (12.5) 699 (12.8) 0.97(0.6-1.56) 0.79 (0.48-1.3)
Days until test results (latest test chosen)
Same day 79 (49.4) 61 (1.1) 127.35 (38.92-416.68) -
After 1 day 18 (11.3) 436 (8.0) 4.06 (1.19-13.91)
After 2 days 21 (13.1) 1468 (27.0) 1.41 (0.42-4.75)
After 3 days 27 (16.9) 2059 (37.8) 1.29 (0.39-4.28)
After 4 days 12 (7.5) 1125 (20.7) 1.05 (0.29-3.74)
After 5 days (reference group) 3(1.9 295 (5.4) 1

CI confidence interval, IQR interquartile range, OR odds ratio, SD standard deviation

and only three (1.9%) had their results released in 5 days or
more (Table 3).

Because the onset dates of disease for most patients
were not available, the epidemiologic curve was based on
the day of sample collection. Before the fourth case defini-
tion went into use on 6 April 2020, the daily average num-
ber of samples was 17. After that date, the rate dramati-
cally increased, reaching 386 on 14 June 2020. The first
confirmed case of COVID-19 occurred on 20 March 2020.
As of 23 May 2020, the daily positivity rate was less than
17%. Two days later, the positivity rate increased to 25%;
in less than a month, it remained above 50%. The first
admission occurred on 12 April 2020. Daily admissions
began to occur on 24 May 2020. The maximum number
of admissions in a single day was nine, on 5 July 2020.

During the use of the third case definition, the average
time between sample collection and result reporting was
1.89 days, with a maximum delay recorded on 17 March
2020, when the CPHL experienced temporary challenges.
The average delay further increased after the fourth and
fifth case definitions were adopted (2.04 and 2.56 days,
respectively). The delay was observed because of an
increase in the daily test samples whereas the capability of
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transporting and processing samples remained unchanged
(Fig. 1).

4 Discussion

This retrospective analysis of data provided by the elec-
tronic health notification system (Tarassud) revealed sev-
eral important findings. Although people 20-40 years of
age accounted for the largest proportion of cases of virus
transmission, older people were more prone to developing
infection, thus requiring medical care and admission. Non-
Omanis showed a 12% decrease in the risk of acquiring the
infection compared to Omanis, during the first wave of the
COVID-19 pandemic, whereas the risk of severe disease was
50% greater among males than females. Barka and Musanaa
wilayats reported the highest rates of transmission in the
SBG during the study period.

The preventive measures of institutional quarantine and
isolation measures for positive cases, contact tracing, PCR
testing and social distancing that were taken at the begin-
ning of the COVID-19 pandemic appeared to substantially
contribute to mitigating transmission within the country.
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However, a delay in reporting of results probably began
because the health and public health systems became over-
whelmed, particularly after 24 May 2020, when the positiv-
ity rate began to increase. Initially the case definition was
not sufficiently sensitive and required adaptation according
to local epidemiology, thus resulting in an increase in detec-
tion. This finding might also have resulted from delayed pre-
ventive measures, especially when some early clusters were
detected from the beginning [12].

The national seroprevalence survey in Oman indicated
that SBG was the second most affected governorate after the
capital Muscat in the first survey cycle performed on July
2020, whereas Musanaa was the wilayat with the greatest
prevalence at the end of the fourth cycle [13]. The COVID-
19 reporting rate per 100,000 population in SBG was 59.4
as of the end of April 2020 [14].

The first 18 positive cases in SBG did not occur until the
third version of the case definition was adopted. Whether
this finding was due to increased sensitivity or increased
transmission cannot be determined. However, these cases
were primarily associated with travel, thus suggesting the
beginning of transmission in the region. After 3 weeks, the
case definition was further modified to include all acute
respiratory cases and consequently to ensure that transmis-
sion had been truly established in the community. However,
the vast heterogeneity in the presentation and sequelae of
COVID-19 and related uncertainties forced the public health
system to adopt a more sensitive case definition. None-
theless, a substantial number of infections were probably
missed, even with the most sensitive case definition, because
of variations in clinical presentation or the occurrence of
asymptomatic infections [15].

The findings of this analysis also confirmed that age is
a significant factor associated with symptomatic infection
and disease severity (on the basis of hospital admission as a

‘@mmmPositive samples

@ PCR release time

Sth case definition

Eid Al-Fitr -

«
Admission / PCR release time

Daily numbers of COVID-19 samples, positivity rate (left axis), daily admission cases, and PCR result release time (right axis)

proxy for severe disease) particularly among male patients
[14, 16—19]. Although the information on occupation was
incomplete, the data indicated the wide spread of infection
among different sectors in the community, including many
unemployed individuals and health care workers [20].

The daily average number of positive cases remained
low, with an average of 10, until 24 May 2020, which corre-
sponded to Muslims’ celebration of Eid Al Fitr. The detailed
reasons for the rapid surge in cases thereafter include multi-
ple possible explanations, but gatherings due to the holiday
might have been the root cause. In addition, the growing
number of samples per day probably led to further delays in
result reporting and subsequently delayed self-quarantine
measures among positive individuals.

Field experience and continual communication with
patients indicated suboptimal level of patient compliance
with self-quarantine as people with suspected cases waited
for their final test results. Many started isolating only after
being confirmed as positive. Therefore, reporting delays may
have led to additional transmission in the community that
might have been preventable. Mathematical modeling of
transmission has shown that minimizing testing and trac-
ing delays could prevent as much as 80% of COVID-19
transmission [8]. The increased delay in reporting reflected
the increased number of samples requiring testing, which
exceeded the capacity to process samples. A strategy of
widespread or even universal testing is more effective in
diseases in which all infected people are symptomatic, isola-
tion is ensured, and the sensitivity of the tests is reasonably
high. Suspected cases must isolate on the day of symptom
onset or at least the same day on which blood is sampled for
testing, and all contacts must be promptly listed and quar-
antined [21].

Likewise, the increasing number of samples tested paral-
leled an increase in admissions to the secondary hospital and
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therefore is a proxy for community transmission. Almost
half the admissions occurred on the same day as sample col-
lection, thus suggesting most patients experienced rapid and
severe deterioration. In some cases, samples were collected,
but the results were not available while the patient clinically
worsened at home. When the patients returned to the hos-
pital, a second sample was collected for priority testing to
confirm the diagnosis. Indeed, the duration from the onset
of symptoms to hospital admission was previously estimated
to be 2-7 days in symptomatic patients [22].

Public health decision-makers should consider prioritiz-
ing sample collection in a staged approach that depends on
the transmission level in a given community, as has been
adopted in other countries to better manage the testing bur-
den. This strategy would help overcome the challenge of
limited resources while simultaneously maintaining the abil-
ity to control disease spread and provide medical care at the
proper time. SBG, for instance, had the highest transmission
of cases in Barka and Musanaa. Indeed, the two wilayats
(administrative divisions) are geographically close to the
Muscat and North Batinah governorates, both of which
were the governorates reporting the most COVID-19 cases
in Oman at the time of writing of this report [23]. However,
the transmission for the rest of the SBG wilayats was more
sporadic, and cluster aggregation of cases suggested lower
levels of transmission.

The interim guidance published by the World Health
Organization on 21 March 2020 (Laboratory testing strat-
egy recommendations for COVID-19) has recommended the
absolute need for prioritization of testing, on the basis of the
epidemiological situation of each country according to the
evidence of community transmission [24].

We believe that regulated or stratified testing based on
epidemiological needs, could contribute to better control
during the community transmission stage, given that the
delay in self-quarantine allowed for additional transmission
that in turn overwhelmed testing and health care resources.

Refining the case definitions to prioritize testing for the
groups at highest risk of infection or continuing use of the
most sensitive case definition only in selective areas (wilay-
ats) where community transmission had not yet been demon-
strated might or might not have been options. Whether such
measures would have allowed the health care system to test
and return results within 2 days is unknown. Patients at risk
of developing severe disease and vulnerable people requir-
ing hospitalization, as well as health care workers, require
the earliest testing [24]. However, not only testing but also
other preventive measures should be focused on to prevent
infection among people at high risk [25].

We also expect that adding or upgrading preventive meas-
ures, such as testing strategies, case definitions, lockdown and
vaccination, would require health systems to be more resilient
and flexible. Such substantial modifications of strategies may
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not be easy to implement. In addition, all medical professionals
in both preventive and clinical sectors were facing this novel
virus and disease for the first time, with little valid information
[26]. Therefore, the various reasonable and valid approaches
used in many countries including Oman must be regarded as
best attempts based on limited scientific information. Through
additional research and learning to better understand the nature
of the virus, the best transmission prevention modalities will
continue to be refined.

This analysis was limited by the incomplete data in the
Tarassud system, particularly regarding sociodemographic
aspects. It also did not consider other causes of admission,
and it assumed that the main cause was COVID-19, owing
to an absence of clinical data for patients. However, respira-
tory symptoms were the main clinical manifestations, and the
results of this analysis are in agreement with the literature.

In conclusion, COVID-19 transmission occurred mainly
among Omanis and in certain areas in SBG. Infection and
hospital admission were observed with increasing age. Test-
ing strategy remains a major aspect among other important
preventive measures to control disease transmission within
communities. Prioritization of preventive measures and testing
accessibility should continually be assessed and addressed for
high-risk groups, particularly when resources become limited.
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