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Abstract

Introduction: The coronavirus disease 2019 epidemic emerged in December
2019 and spread worldwide. Since workplaces are high-risk location for oc-
cupational exposure, understanding of the dynamics of COVID-19 clusters in
occupational settings helps reduce the transmission of infectious disease in
workplaces. This study presents an overview of the epidemiological characte-
ristics of COVID-19 workplace clusters, preventive strategies adopted and
outbreak responses undertaken in Muscat governorate. Materials and Me-
thods: This is a descriptive study on the epidemiological characteristics of
cases and distribution of workplace-related clusters of COVID-19 in Muscat
Governorate in Oman. Results: A total of 36,798 COVID-19 cases were
confirmed in Muscat from 24" February to 31* July 2020 in which 40.5%
was belonging to clusters. Out of them 61% were Workplace-Dormitory
clusters, predominantly expatriates. 78.6% of employees were symptomatic
at time of examination. Fever and cough were the two most common symp-
toms reported in workplace related clusters. The number of affected em-
ployees ranged from 2 to 358 per cluster. Construction, retail, food, beverag-
es, services, industrial manufacturing, oil & gas and transportation were iden-
tified as most at risk settings. Within the cases in workplace-related clusters,
there was significant higher prevalence of diabetes, hypertension and obesity
among females compared to males as also Omani nationals compared to ex-
patriates and smoking among expatriate males compared to Omani males. In
conclusion, understanding the epidemiological characteristics of the affected
cases in organization setting will assist the policymakers to understand pat-
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terns of epidemiological spread and plan for robust interventions.
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1. Introduction

The coronavirus disease 2019 (COVID-19) that emerged in December 2019 was
declared by the World Health Organization as public health emergency of inter-
national concern [1] on 30th January 2020 [2] and as pandemic in March 2020
[3]. Since flu pandemic of 1918, the current pandemic is the greatest public
health risk caused by a respiratory virus with severe impact on all economies [1]
[4].

Workers’ safety, health, and well-being have been thrust into the spotlight
during the COVID-19 pandemic. Since the beginning of this pandemic, many
employees got infected with COVID 19, some developed serious disease result-
ing in some deaths. This facilitated easy transmission of infection to co-workers
and their contacts [5]. Higher healthcare associated transmission risk being
known health staff has better infectious disease protection and preparedness [6].
However, infections risk being less in other occupations, the workplaces and in-
dustries are less prepared or never realized the importance of infection disease
control plan in the workplace [6]. In fact, workplaces are high risk location for
occupational exposure to COVID-19 because of the gathering of many people in
the same place, some jobs involve direct contact with public and some workers
have direct exposure to workplace contamination [7]. An emerging pandemic as
COVID-19 with less known details about mechanism of disease transmission
and difficult early case detection, makes workers more susceptible to the disease
[7] coupled with fear of exposure to co-workers with uncertain infectious status
[5]. During the periods of lockdown, the health and safety of essential workers,
who come into direct contact with the public, got severely affected due to uncer-
tainty of others’ infection statuses, adding lots of stress to those workers who
must continue to go to a workplace while others stay at home [5].

According to the Centers for Disease Control (CDC) guidelines, the occupa-
tions were recognized as higher risk for exposure to COVID-19 included, health
care workers, workers in cemeteries and the funeral houses, workers in airports,
airlines, railways, subways and all public transports, border guards, solid waste
and wastewater workers, dentists, makeup artists and employees who travel fre-
quently [7]. Two groups of workers need special mention in COVID-19 pan-
demic context. First group is migrants’ workers because of factors such as bar-
riers in accessing healthcare, low coverage of insurance services in host country,
higher mental stress due to isolation and quarantine, job loss fear as well as lan-

guage barriers that lead to lack of health information about the disease and its
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seriousness and preventive and control measures [7]. Another important group
is workers who are old, or have underlying chronic diseases like cardiovascular
diseases, diabetes, respiratory disease and cancer, or workers prone for occupa-
tional lung diseases with high exposure to hazardous chemicals such as vapors
and gases run severe course of the disease caused by COVID-19 [7]. Occupa-
tional risk, migrant status, high risk medical conditions, work settings are thus
extremely important in the planning of any preventive and control measures for
COVID-19 in the workplace [7].

A national strategic plan and standard processes were adopted for measures to
be taken in workplace settings incorporating an audit mechanism and was im-
plemented in Muscat Governorate [8] [9]. Guidelines for assessment for prepa-
redness, risk communication and adoption of safe practices were implemented
at country level and local level in pre-pandemic phase for the occupational set-
tings [10]. This was followed by important national strategies during pandemic
phase; closure of some non-essential workplaces, reduction of employees in
workplaces, work from home, universal masking etc. [10]. Additionally, meas-
ures were taken to reduce spread of the virus in workplaces like identifying cases
and clusters, isolating patients, tracing contacts, and preventing community
transmission [8] [9] [10].

Many reports were published on the epidemiology of clusters of COVID-19
cases from many countries but only few reports provide comprehensive over-
view and burden of COVID-19 clusters in workplace settings and their dynamics
[3] [11]. An understanding of the dynamics of COVID-19 clusters in occupa-
tional settings and review of the preventive steps taken, both at the workplace
and regulatory levels to help reduce the transmission of infectious disease in
workplaces will be timely lessons for future. This study presents an overview of
the epidemiological characteristics of COVID-19 workplace clusters, preventive
strategies adopted, outbreak responses undertaken in Muscat governorate and
discusses the lessons learned providing insights for future pandemic prepared-
ness planning. To our knowledge, this is the first study on epidemiological cha-
racteristics, distribution and dynamics of COVID-19 workplace-related clusters
in Oman and Middle East area.

The study is based in Muscat Governorate, which is the capital of Oman with
a population of 542,523 Omani and 759,917 expatriates (Table 1) [12]. Most of
the country workforce is concentrated in Muscat Governorate (171,810/751,831
Omani, 574,110/1,406,976 expatriates) (Table 1) [12].

2. Materials and Methods

This is a descriptive study on epidemiology of workplace related clusters. We in-
cluded data of all COVID-19 cases collected by the surveillance team in Muscat
Governorate from 24% February till 31% July 2020, identified as belonging to
clusters. Those cases with no information of belonging to cluster were excluded

from analysis.
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Table 1. Population and workforce in Muscat Governorate as per census 2020.

Wilayates Omani Expatriate Total
Bousher 89,307 292,877 382,184
Seeb 257,809 220,708 478,517
Mutrah 39,099 191,782 230,881
Amerat 90,077 31,026 121,103
Muscat 19,548 11,769 31,317
Qurayat 46,683 11,755 58,438
Grand Total in Muscat 542,523 759,917 1,302,440

Workforce in Muscat governorate as per census 2020

Governmental sector 66,839 21,290 88,129

Non-Governmental sector 104,971 552,820 657,791

Total (in Muscat) 171,810 574,110 745,920
Total (in Oman) 751,831 1,406,976 2,158,807

2.1. Definitions Used

A confirmed COVID-19 case is one that met the relevant epidemiological his-
tory and clinical symptoms with a respiratory sample positive for SARS-CoV-2
by RtPCR test [13]. A cluster meant two or more confirmed cases within 14 days
occurring either in one family, workplace, dormitories or an event lead to hu-
man-to-human transmission of COVID-19 where there is the possibility of in-
terpersonal transmission due to close contact, or due to the possibility of infec-
tion through common exposure. A workplace related cluster refers to an ag-
gregation of cases grouped in one particular workplace and or dormitory and by

time.

2.2. Data Source

All suspect and confirmed cases of COVID-19 are entered in the mandatory no-
tification system of Ministry of Health (Tarassud) from all health care institu-
tions. A designated team will complete the epidemiological investigations within
24 hours to collect socio-demographics, onset date, risk factors, exposure and
travel history, and clinical symptoms, with details of all possible contacts. For
workplace and dormitories cluster, the Rapid Response Teams (RRTs) were in-
volved for cluster investigation to determine potential interactions and epidemi-
ological links and for containment. Close contacts were kept under quarantine
for 14 days starting from last exposure day to the confirmed case and tested only

if they developed symptoms suggestive of COVID-19.

2.3. Data Extraction Process

The study is based on both epidemiological data collected by surveillance team
and the RRTs. The data were extracted from databases (Tarassud and ARCGIS

DOI: 10.4236/0jepi.2021.112013

138 Open Journal of Epidemiology


https://doi.org/10.4236/ojepi.2021.112013

F. Al Fahdi et al.

systems). This extracted data was cross-checked by two coauthors for errors and
quality. If any conflicting information, it will be resolved based on feedback from
the original data source. Information regarding preparedness and responses in
the workplace setting was obtained from secondary sources that included audit

reports and periodic review reports.

2.4. Statistical Analysis

Excel 2016 software was used for data entry. Statistical analysis was done using
SPSS version 22.0 software. We analyzed demographic and clinical features of all
cases of COVID-19 clusters, cluster size, cluster duration and other cluster cha-
racteristics. Inferences were drawn fixing statistical significance and <0.05 and

95% confidence intervals estimated wherever applicable.

3. Results
3.1. Outbreak Description

Overall 36,798 COVID-19 cases were confirmed in Muscat governorate from
24th February to 31st July 2020 and 14,895 (40.5%) was belonging to clusters
(Figure 1). 61% of cases belonging to clusters were from Workplace-Dormitory
(Organizational) related (9080 cases in 560 work related clusters) and rest family
clusters (Figure 1). First work related cluster was identified in 1% April 2020 in
essential food supplies sector during complete lockdown period affecting 112
employees. Population groups confined to homes such as Females, Children,
Adolescents and older aged individuals were infected in family clusters, as ex-
pected. Expatriates formed predominant group affected in workplace settings
(Table 2). The ages of the affected individuals in the workplace clusters varied
from 18 years to 75 years, with a mean of 36.9 year (SD = 9.08), in comparison to
1 year to 90 years and a mean of 32.69 years (SD = 16.7) in family clusters. There
was a significant difference noted in sociodemographic variables such as gender,

age groups and nationality between the two cluster types (Table 2).

Number of cases in family-related clusters

Number of cases in workplace-related
clusters

Clusters-related cases

Overall number of cases

0 10000 20000 30000 40000
Number of cases

Figure 1. Prevalence of COVID-19 cases in Muscat Governorate during period Feb-July
2020.
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Table 2. Socio-demographic and clinical feature of cases in family and workplace related
clusters in Muscat Governorate.

Family clusters Workplace clusters
N (%) N (%)
Total cases 5815 9080
Gender
Females 2683 (46.1) 211 (2.3)
Males 3132 (53.9) 8869 (97.7)
Mean age 32.69 36.9
Age Groups
<20 Years 1334 (22.9) 28 (0.3)
21 - 40 Years 2858 (49.1) 5730 (63.1)
41 - 60 Years 1227 (21.1) 2648 (29.2)
>60 Years 314 (5.4) 94 (1.0)
Missing 82 (1.4) 580 (6.4)
Nationality
Bangladeshi 269 (4.6) 1241 (13.7)
Indian 378 (6.5) 5992 (66)
Omani 4651 (80) 607 (6.7)
Pakistani 86 (1.5) 277 (3.1)
Other 149 (2.6) 448 (4.9)
Missing 283 (4.9) 515 (5.7)
Districts
Amerat 1901 (32.7) 70 (0.8)
Bawshar 821 (14.1) 3723 (41)
Muscat 290 (5) 91 (1)
Mutrah 1106 (19) 2115 (23.3)
Quriyat 288 (5) 0(0)
Seeb 1409 (24.2) 3081 (34)
Symptomatic
Yes 4983 (85.7) 7134 (78.6)
No 622 (10.7) 1267 (14)
Missing 211 (3.6) 679 (7.5)
Fever
Yes 3187 (54.8) 4436 (48.9)
No 2205 (37.9) 3958 (43.6)
Missing 424 (7.3) 686 (7.6)
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Continued
Cough
Yes 1967 (33.8) 2945 (32.4)
No 3327 (57.2) 5449 (60)
Missing 522 (9.0) 686 (7.6)
Shortness of breath
Yes 231 (4) 482 (5.3)
No 4537 (78) 7912 (87.1)
Missing 1048 (18.0) 686 (7.6)
Sore throat
Yes 1522 (26.2) 2354 (25.9)
No 3717 (63.9) 6040 (66.5)
Missing 577 (9.9) 686 (7.6)
Sneezing
Yes 212 (3.6) 181 (2)
No 4906 (84.4) 8213 (90.5)
Missing 698 (12.0) 686 (7.6)
Runny nose
Yes 1173 (20.2) 692 (7.6)
No 3900 (67.1) 7702 (84.8)
Missing 743 (12.8) 686 (7.6)
Anosmia
Yes 295 (5.1) 253 (2.8)
No 4692 (80.7) 8141 (89.7)
Missing 829 (14.3) 686 (7.6)
Loss of taste
Yes 457 (7.9) 347 (3.8)
No 4445 (76.4) 8047 (88.6)
Missing 914 (15.7) 686 (7.6)
Headache
Yes 1089 (18.7) 1557 (17.1)
No 3959 (68.1) 6837 (75.3)
Missing 768 (13.2) 686 (7.6)
Diarrhea
Yes 242 (4.2) 8242 (90.8)
No 4592 (79) 152 (1.7)
Missing 982 (16.9) 686 (7.6)

DOI: 10.4236/0jepi.2021.112013

141

Open Journal of Epidemiology


https://doi.org/10.4236/ojepi.2021.112013

F. Al Fahdi et al.

Continued

Diabetes Mellitus

Yes 366 (6.3) 309 (3.4)
No 4314 (74.2) 7554 (83.2)
Missing 1136 (19.5) 1217 (13.4)
Hypertension
Yes 350 (6.0) 269 (3)
No 4328 (74.4) 7594 (83.6)
Missing 1138 (19.6) 1217 (13.4)
Obesity
Yes 86 (1.5) 19 (0.2)
No 4584 (78.8) 7844 (86.4)
Missing 1134 (19.5) 1217 (13.4)
Smoking
Yes 205 (3.5) 286 (3.1)
No 4477 (77) 7577 (83.4)
Missing 1140 (19.6) 1217 (13.4)

Alcohol consumption

Yes 15 (0.3) 139 (1.5)
No 4661 (80.1) 7724 (85.1)
Missing 1146 (19.7) 1217 (13.4)

3.2. Epidemic Curve

Epidemic curves, week wise were plotted (Figure 2) utilizing onset dates of clus-
tered cases, showed that work related cases curve followed the pattern of overall
curve. Although family clusters preceded, work related clusters exceeded much
more than family clusters in the later phase (Figure 2). Overall peak of con-
firmed cases coincided with the peak number of work-related clusters. Figure 3
shows the settings of work related clusters and their pattern in the epi-curve.
Services, food & beverages and retail were major contributors of the first peak
whereas for the second peak it was construction sector, retail, industrial manu-
facturing and food & beverages industries. Bawshar, Mutrah and Seeb districts
with most organizations located naturally showed maximum clusters in the
second peak that occurred in post lockdown phase (Figure 4), Mutrah and
Bawshar districts had clusters in lockdown phase also. Figure 5 shows that dif-
ferent sizes of clusters occurred throughout the pandemic.

3.3. Cluster Characteristics

Overall, the number of affected employees ranged from 2 to 358 per cluster.
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Gradual suspension of travel to different destinations.

**Major public health control phase:

-Closure of the following workplaces: schools and higher education institutions, public transport ,port of entries, tourist sites, movie
theatres, traditional & popular markets, shopping,

malls (except food &consumer catering shops, clinics, pharmacies &optical stores), gyms & health clubs, barbers, hairdressers, beauty
shops, customer services halls , exchange shops

-Prohibition of : public gatherings, conferences, provision of food in restaurants and cafes

-70% reduction of the number of employees in workplaces in government agencies.

-Suspension of all domestic and international flights to and from Sultanate airport

-Activation of the role of the military and security services in reducing the movement of residents and citizens Isolation
***Gradual easing up:

-Expanded opening of some activities in grades

-Requiring everyone to wear face masks in public places and workplaces

-Opening of Muscat governorate

-50% of governmental employees to return to work

-Ministerial decision on the control to deal with violators of the decisions of the supreme committee handling COVID-19
-Mutrah isolation was lifted

-Allow travel through airports

-Total lock down of all governorates

-Increased penalties for not wearing mask to 100 OMR in public places and workplaces (10)

Figure 2. Epidemiological curves of confirmed COVID-19 cases & clusters in Muscat Governorate during period
Feb-July 2020.
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Figure 3. Epicurve of cases in workplace-related clusters based on setting.

DOI: 10.4236/0jepi.2021.112013 143 Open Journal of Epidemiology


https://doi.org/10.4236/ojepi.2021.112013

F. Al Fahdi et al.

1300

1200

1100

1000
900
800
700
600
500
400
300
200 ~———— Amerat (N=6)
100

Overall-Work related clusters(N=560)

Bawshar(N=145)
Seeb(N=214)

Mutrah(N=182)

NUMBER OF CASES

Muscat (N=13)

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
EPI WEEK #

Figure 4. Epicurves of cases in Work-related clusters by Districts. (Number of
clusters/district mentioned in brackets in legend).
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Figure 5. Epidemiological curves of work related cluster by size of cluster.

Majority of clusters had <5 cases (299) and 54 had more than 40 cases, the large
sized mostly organizations with dormitories for workers (Figure 6). Construc-
tion, Services, Food & beverage, Manufacturing sectors in that descending order
(17, 15, 6 and 6 clusters respectively) were the most common sectors reporting
large sized outbreaks. Median duration of outbreaks in workplace-related clus-
ters (From onset date of index case to that of last case) was 8.5 days (Range
1-113, IQR = 23.5). In terms of incidence density of clusters and cases construc-
tion sector was the most affected one during this outbreak. Apart from this Re-
tail, Food & beverages, Services and Manufacturing sectors were most affected.
More clusters were noted in manufacturing industries sector and more cases
were noted in Retail sector compared to others (Figure 7 & Figure 8).

With reference to date of initial investigation of cluster, it was found that 8%
(651/8081) developed symptoms within 7 days of this investigation. 26%
(2103/8081) reported onset within 24 hours prior to time of investigation. Ma-
jority of the cases (7696/8081) in occupational clusters had symptoms within a

week of the initial investigation or initial case reporting.
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3.4. Clinical Characteristics of Cases in Organizational Clusters

Among the workplace and dormitories clusters, 78.6% of employees were symp-
tomatic whereas 14% were asymptomatic at time of examination (Table 2). Fev-
er and cough were the two most common symptoms, reported in workplace and
dormitories clusters and the details are given in Table 2. 2118 employees re-
ported other symptoms like weakness, loss of appetite, vomiting, abdominal pain
etc.

Diabetes and hypertension were the most common risk factors noted among
affected employees, whereas smoking, alcohol consumption and obesity were
other risk factors as shown in Table 2. Within the cases in workplace-related
clusters, there was significant higher prevalence of diabetes, hypertension and
obesity among females compared to males as also Omani nationals compared to

expatriates and smoking among expatriate males compared to Omani males Ta-
ble 3.

4. Discussion

Workplace and dormitories setting outbreaks contributed significantly to the
overall COVID-19 burden with the majority of industries and commercial ac-
tivities being located in the Governorate [12]. COVID-19 clusters in Muscat
started in families followed later by workplace-related clusters except for one
initial occupational cluster in Mutrah district. This could be due to early insti-
tutions of restrictions in Muscat Governorate that limited occupational expo-
sures except in essential services sector. Work related epi-curve followed in gen-
eral with that of the Governorate indicating the important role played by such
settings in the spread of the pandemic. This aspect has been highlighted in most
of the early reports on epidemiology of COVID-19 from other countries [14]
[15].

Table 3. Risk factors among COVID 19 cases in work related clusters.

Variables

Males
Females
Omani
Expatriates
<20 Years
21 - 40 Years
41 - 60 Years

> 60 Years

Diabetes
N (%)

491 (4.8)
204 (8.7)
348 (8.1)
347 (5.5)
27 (2.4)
171 (2.3)
382 (10.8)

115 (30.7)

ba HTN? Ve Obesity ba Smoking ¥
(p value) N (%) (p value) N (%) (p value) N (%) (p value)

418 (4.1) 56 (.5) 433 (4.2)

55.9 (p < 0.001) 86.09 (p < 0.001) 54.9 (p < 0.001) 21.8 (p < 0.001)
204 (8.7) 105 (.8) 51(2.2)
335(7.8) 89 (2.1) 136 (3.2)

82.7 (p<0.001) 112.9 (p < 0.001) 120.5 (p < 0.001) 8.23 (p=0.004)
287 (3.5) 16 (0.2) 348 (4.2)
10 (0.9) 7 (0.6) 25 (2.2)
125 (1.7) 52 (0.7) 319 (4.2)

600.7* (p < 0.001) 1014.8* (p < 0.001) 23.6* (p < 0.001) 0.056* (p=0.813)

365 (10.3) 35 (1.0) 130 (3.7)
122 (32.8) 11 (3.0) 10 (2.7)

* Linear-by-linear association (chi-square test for trend), $ Hypertension.
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More than 87% of cases in workplace related clusters during the period of this
study were migrants (66% were Indian migrants). Larger clusters were noted in
occupational settings with dormitories. Most workers in dormitories were blue
collar migrants from India with much less proportion from other countries.
Most of these dormitory settings were having far from satisfactory living condi-
tions and per capita space. This is also one reason that resulted in our study
showing huge male preponderance in work related clusters. As stated before
many studies have highlighted the risk of spread of disease among migrant pop-
ulations and factors responsible which was reflected in our results [7] [16] [17]
[18]. The issue of migrant health in general and specifically in occupational set-
tings need to be considered seriously for future public health intervention. Also,
as migrants will need to go to their home-countries and return, it may create
higher risk for transmission in organizational settings and it may not be feasible
to make vaccine readily available for every one or for mandatory pre-travel vac-
cination [17].

Clusters from organizational-setting are more in Bawshar, Seeb and Mutrah
due to high densities of companies and dormitories in these districts. Mutrah
was the first district with community spread in Oman that resulted in the first
peak of epidemic and was under lockdown from March end to July. The investi-
gation and follow up of initial organizational clusters in Mutrah facilitated
identification of early cases linked to these organizations in other districts. It is
important track clusters and possible links to other in epidemics not only from
the point of view of early detection and containment but also in terms of distri-
bution of resources that become scarce in epidemic settings.

Construction, retail, food, beverages, services, industrial manufacturing, oil &
gas and transportation were identified as most at risk settings. Some of these
were essential services or critical industries, which remain functioning during
the pandemic. Although these two groups were well targeted during the
pre-pandemic preparedness except for oil and gas industry, not much impact
was seen in the initial phase of the pandemic. As noted before it is common
practice in many organizations in Muscat governorate to provide shared most
often overcrowded accommodation, shared transportation and shared facilities
for workers all of which were major contributing factors to COVID-19 transmis-
sion in these sectors. These findings are similar to reports from other countries
too [18] [19]. Many countries reported affected categories like those working in
grocery stores, transportation services, warehouse, construction, and retail, res-
taurants, domestic workers, security guards and delivery services [3] [5] [6] [17].
Flight and ship crews are also at risk of exposure due to contact with infected
passengers [7].

Fever and cough were most common presentation and diabetes, hypertension
and smoking are most common risk factors among employees involved in
organization-setting outbreak, which is not different from the overall patients’

presentation in Muscat as reported by Al Balushi et a/ [16]. This indicates the
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importance of efficient fever scanning (thermal screening)/symptom screening
at workplaces for early detection of suspected cases. We also found 15% were
asymptomatic at time of examination, which also indicate the importance of
complying with the protection measure at workplaces to prevent spread of the
disease from asymptomatic colleagues as asymptomatic carriers can be a latent
source of COVID-19 infection leading to propagation of the outbreak and im-
peding infection control [20] [21].

In this study, we found that majority of cases in organizational clusters tested
positive within a week of the initial investigation or initial case reporting. It is
possible that there is delayed reporting of initial case for testing which indicates
the difficulty in early case identification and isolating. This behavior of reporting
to work “Presenteeism” [17] despite being symptomatic does lead to spread of
infection. Asymptomatic transmission, mild illness etc. and psychological impact
of wage losses are issues of importance in occupational settings. We also found
that around 8% of them tested for COVID-19 before onset date possibly because
of mass screening by employers or panic testing.

We also found that Omanis reported more diabetes, hypertension and obesity
than residents which could be due to the high prevalence of diabetes [22],
hypertension [23] and obesity [24] among the Omani population vis a vis mi-
grant population with younger mean age. Workers who are having underlying
chronic diseases run severe course of the disease caused by COVID-19 and
should be considered when planning any preventive and control measures for
COVID-19 in the workplace [7].

Limitations: This study analyzed data from work related clusters during the
initial phase of the pandemic. The study did not analyze the links to interven-
tions done at various stages of the pandemic and hence did not attempt to bring

effectiveness of measures adopted.

5. Conclusions

This analysis of COVID-19 clustering pattern in organization setting in Muscat
Governorate provides insight into the natural history, transmission, key charac-
teristic features and gives an evidentiary foundation for predicting the impact of
the virus in Oman, which is important in guiding the national public health re-
sponse. In conclusion, COVID-19 pandemic is a new experience in Oman and
understanding the epidemiological characteristics of the affected cases in
organization-setting will assist the policymakers to understand patterns of epi-
demiological spread and thus plan for robust interventions.

Based on this paper finding, in order to reduce the influence of COVID-19
in Oman, workplaces need to be well prepared to deal with this pandemic and
be predictive and proactive in their plans and decisions for preserving business
continuity. High risk employees, occupations and living environments need to
be considered in every organization’s preparedness and control plan for
COVID-19.
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