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ABSTRACT

Objective: The COVID-19 infection has been widely spread since it was first declared as a
pandemic in late 2019. The trend of COVID-19 cases and death varies across regions. The
study sought to describe the distribution and trend of COVID-19 cases and death in the
Northeast Malaysia region for 2021

Material and methods: This cross-sectional study analyzed data on COVID-19 infection
cases and death in 2021 from the COVID-19 surveillance database (eCOVID system). All
confirmed COVID-19 cases and death in Bachok, Kelantan from 1 January 2021 until 31
October 2021 were included in the study. Descriptive analysis of trend and distribution of
COVID-19 cases and deaths were conducted using R software.

Results: A total of 8384 and 151 COVID-19 cases and death were respectively recorded
between the study period. Age less than thirty (34%), females (57%), unemployment (44%),
clinical category 2 (86%), and unvaccinated individuals (47%) contributed mostly to COVID-
19 cases. Meanwhile, only the age category more than 50 (51-60: 22%, 61-70: 30%, > 70: 36%)
contributed most to the COVID-19 deaths in Bachok, Kelantan. The COVID-19 cases and
deaths peaked in August 2021.

Conclusions: The distribution and trend of COVID-19 cases and death vary across different
sociodemographic categories and echoed the national and global trends, respectively.
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1.0 Introduction

The COVID-19 pandemic has infected 245 million people globally, killing over 5
million, and the pandemic is far from over (WHO, 2021). Meanwhile, in Malaysia, the Covid-
19 infections have increased to nearly 2.8 million cases and caused more than 30 thousand
death by end of December 2021 (MOH, 2021a). As for Kelantan, the confirmed cases of
COVID-19 were nearly 170 thousand and the death toll was nearly 13 hundred deaths for the
year 2021 (MOH, 2021a).

Our local COVID-19 situation echoed the trend and distribution of COVID-19 cases
and death at the national and global levels. Events such as low compliance to COVID-19
standard operation procedure, the emergence of new COVID-19 variance, and the high
prevalence of chronic diseases contributed to the increase in COVID-19 infection cases and
deaths in our region (Bernama, 2021; MOH, 2021b; National Institutes of Health (NIH), 2019).

Epidemiological surveillance is the foundation of all preventative and control efforts.
Covid-19 surveillance is monitoring the disease's spread to ascertain its progression patterns,
including mortality, and to implement preventative and control measures (Ibrahim, 2020).
Identification of high-risk patients in hospital and community settings, as well as insights from
population-based research, will be critical in assisting us in focusing our community- and
hospital-based public health programs (Madahar, Wunsch, Jha, Slutsky, & Brodie, 2021).

Studies regarding the trend and distribution of COVID-19 cases and deaths based on
local epidemiological surveillance have been limited. Furthermore, reports on COVID-19
instances and fatalities fluctuate by geographic region, resulting in disparities in outcomes and
risk factors (Huang et al., 2020; Sim et al., 2020; Surendra, Elyazar, & 2021, 2021a). The
effectiveness of government regulations, epidemic readiness and response, and bias in
reporting the real number of COVID-19 cases and deaths have all been speculated as reasons
for the gap (Rajgor, Lee, & 2020, 2020). Thus, the present study aimed to provide current
distribution and trends on COVID-19 cases and death due to COVID-19 in the northeast
Malaysia region for 2021.

2.0 Materials and Methods

2.1 Study design and data collection

This was a cross-sectional study to observe the distribution and trend of COVID-19 cases
and death in Bachok, Kelantan, Northeast Malaysia region. Data were collected from the
Bachok eCOVID system (an online database for infectious diseases under the governance of
the Ministry of Health Malaysia) and recorded in the patient’s proforma. The eCOVID system
capture date for the whole and each district in Kelantan state. We applied a universal sampling
method to obtain the study sample. The study population included all Polymerase Chain
Reaction (PCR), Nasopharyngeal Antigen Rapid Test Kit (NPS RTK-Ag), and Saliva Antigen
Rapid Test Kit (Saliva RTK-Ag) verified by healthcare professional confirmed COVID-19
patients recorded by the Bachok District Health Office who either died or were alive between
January 2021 until October 2021. We excluded patients with positive home-based self saliva
COVID-19 test in our study.

2.2 Variables

The retrieved information for independent variables included socio-demographic and clinical
characteristics such as age, age group, gender, occupation, ethnicity, citizenship, case category,
clinical category, reinfection, and vaccination status. The occupation is divided into six
categories that are not under state control. The private sector category refers to a group of



workers in registered private groups or companies. Meanwhile, the self-employed categories
is a group of freelance workers or owner of unregistered business. Besides, vaccination status
was categorized as complete vaccination if the COVID-19 patients received two doses injection
of COVID-19 vaccine of more than fourteen days and non-vaccinated if vice versa. The
uncomplete vaccination status is when the COVID-19 patients received only one dose of
COVID-19 vaccine or two doses in less than 14 days after getting the COVID-19 infection.
The dependent variable will be the COVID-19 status of either of the confirmed cases and death.
We review for all individuals investigated for COVID-19 notified for the period indicated.

2.3 Statistical analysis

Secondary data with no identifiers were utilized for analysis using R version 4.1.2, a
language and environment for statistical computing (R Core Team, 2020). Descriptive analysis
of trend and distribution of COVID-19 cases and death were performed using g¢summary and
incidence packages in R (Sjoberg, Whiting, Curry, Lavery, & Larmarange, 2021; Thibaut
Jombart, 2020). Sociodemographic and COVID-19 infection characteristics were summarized
in table. Meanwhile, frequency histograms were used to depict the COVID-19 trend over the
time.

3.0 Result

3.1 Sociodemographic characteristics and distribution of the COVID-19 cases and death in
Bachok, Kelantan

Our analyses for 8535 COVID-19 cases and death in Bachok showed that the majority
of the cases were recovered from COVID-19 infection with an overall fatality rate of 1.8%.
The age category was predominated by an age group of less than thirty (34.0%), followed by
an aged group of thirty-one to forty (22.1%), forty-one to fifty (15.9%), and other age groups.
The distribution of COVID-19 infections in our sample was higher in the younger age group.
Meanwhile, the dead were mostly occurred among those aged forty years and above (94.7%).

In terms of gender, the occurrence of COVID-19 infection was were higher among
females (57.0%) and males (43.0%), respectively. The COVID-19 related deaths were higher
among males (56.0%) than females (44.0%). The type of occupation showed that the
unemployed category dominated the total COVID-19 infection cases (44.0%) as well as the
death (71.8%). Ethnically, the majority of the COVID-19 cases and death were predominated
by Malay, 98.4% and 98.6%, respectively. Nearly all of the COVID-19 cases and death were
Malaysian.

The COVID-19 cases were categorized based on clinical category upon diagnosis
which will help the decision for the admission. Clinically, COVID-19 cases were divided into
five categories depending on the severity of the symptoms and signs. In Bachok, nearly 85.0%
of the COVID-19 cases were in category 2 upon diagnosis. On the other hand, a total of 55.1%
of COVID-19 death recorded among cases in clinical category 3 and above. The rate of
reinfection in our sample was 0.2%.

Besides, the occurrence of COVID-19 infection and death varied upon vaccination
status with 62.0% of the cases occurring among unvaccinated and incomplete vaccination
categories. In addition, a similar trend also occurred for COVID-19 related death as 77.0% of
death occurred in those categories. All related information is available in Table 1.



Characteristic N ngfgl?}’sy Recog, Zr;?f N De?g’llﬂ
Age category 8,535
< 30 2,865 (34.0%) 2,863 (34.2%) 2 (1.3%)
31-40 1,889 (22.1%) 1,883 (22.4%) 6 (4.0%)
41-50 1,353 (15.9%) 1,343 (16.2%) 10 (6.6%)
51-60 1,143 (12.9%) 1,110 (13.1%) 33 (22.1%)
61-70 799 (9.4%) 754 (9.0%) 45 (30.0%)
> 70 486 (5.7%) 431 (5.1%) 55 (36.0%)
Gender 8,535
Female 4,832 (57.0%) 4,765 (57.0%) 67 (44.0%)
Male 3,703 (43.0%) 3,619 (43.0%) 84 (56.0%)
Occupation 8,535
Government sector 1,065 (12.2%) 1,059 (13.0%) 6 (4.0%)
Pensioner 159 (1.9%) 149 (1.8%) 10 (6.6%)
Private sector 1,719 (20.2%) 1,712 (20.0%) 7 (4.6%)
Self-employed 1,330 (16.0%) 1,311 (16.0%) 19 (13.0%)
Student 488 (5.7%) 488 (5.8%) 0 (0%)
Unemployed 3,774 (44.0%) 3,665 (43.4%) 109 (71.8%)
Ethnicity 8,535
Malay 8,405 (98.4%) 8,256 (98.4%) 149 (98.6%)
Chinese 31 (0.4%) 30 (0.4%) 1 (0.7%)
Indian 4 (0.1%) 4 (0.1%) 0 (0%)
Others 41 (0.5%) 41 (0.5%) 0 (0%)
Siamese 54 (0.6%) 53 (0.6%) 1 (0.7%)
Citizenship 8,535
Malaysian 8,438 (98.9%) 8,288 (98.9%) 150 (99.3%)
Non-Malaysian 97 (1.1%) 96 (1.1%) 1 (0.7%)
Case category 8,535
Local case 8,447 (99.0%) 8,296 (99.0%) 151 (100.0%)
Import case 88 (1.0%) 88 (1.0%) 0 (0%)
C.hnlcal. category  (upon 8.535
diagnosis)
Category 1 1,071 (13.0%) 1,059 (13.0%) 12 (7.9%)
Category 2 7,252 (84.3%) 7,196 (85.2%) 56 (37.0%)
Category 3 49 (0.6%) 42 (0.5%) 7 (4.6%)
Category 4 112 (1.3%) 82 (1.0%) 30 (20.3%)
Category 5 51 (0.6%) 5(0.1%) 46 (30.2%)
Reinfection, Yes 8,535 17 (0.2%) 17 (0.2%) 0 (0%)
Vaccination status 8,535
Unvaccinated 4,018 (47.0%) 3,916 (47.0%) 102 (67.7%)
Complete 3,241 (38.0%) 3,206 (38.0%) 35 (23.0%)
Incomplete 1,276 (15.0%) 1,262 (15.0%) 14 (9.3%)

'n (%) for categorical, mean (SD) for numerical

Table 1 Characteristics of the participants
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Figure 1 and Figure 2 depicted the trend for COVID-19 cases and death in Bachok for
the year 2021. In early 2021, the recorded COVID-19 cases were less than a hundred cases
while less than five death were recorded per week. The COVID-19 cases and death were
increasing in a trend started in May and July 2021, reaching the peak in June and August 2021,
respectively. The peak of the COVID-19 cases reached nearly six hundred cases per week and
nearly 15 death were recorded at the end of August 2021. The decreasing trend of COVID-19
cases and death per epidemiological week can be observed after September 2021 onwards.

4.0 Discussion

Our analysis showed that younger age group, female, unemployed, clinical category 2,
incomplete vaccination, and unvaccinated individuals contributed to the majority of the
COVID-19 cases in Bachok, Kelantan. Meanwhile, COVID-19 death mostly occurred among
the older age group, males, unemployed, clinical category 3 and above, incomplete vaccination,
and unvaccinated individuals. The trend for COVID-19 cases and death showed remarkable
increment started in May 2021 and July 2021 and peaked in June 2021 and August 2021,
respectively.

The distribution of COVID-19 cases and death in our population is contradicted
according to age group. Our findings showed that the younger age group (aged less than forty)
contributed to most of the COVID-19 cases and parallel to findings in other studies (Boehmer,
DeVies, & 2020, 2020; Ecdc, 2020; Stokes, Zambrano, & 2020, 2020). Meanwhile, the
COVID-19 death in our population was predominated by the older aged group. Similar findings
were also reported in Indonesia and the United Kingdom which showed that the older
population had a high rate of death as compared to their counterparts (Bhaskaran, Bacon,
Evans, & 2021, 2021; Surendra, Elyazar, & 2021, 2021b). The contradicted finding of the rate
of COVID-19 infection and death between age groups occurred due to a higher prevalence of
comorbidities were identified in the older age group (Guo et al., 2020; MV Blagosklonny -
Aging (Albany NY) & 2020, 2020).

The gender distribution of COVID-19 cases in our population was higher in females
than in males and the COVID-19 death was higher in males as compared to females. A study
conducted across ten European countries also showed a similar trend when females
outnumbered the COVID-19 infection cases than males (Sobotka, Brzozowska, Muttarak,
Zeman, & di Lego, 2020). Whereas study conducted in China depicted the distribution of
COVID-19 cases was equal between males and females (Jin et al., 2020). However, two other
studies in China showed contradicted findings where 51% and 73% of the COVID-19 cases
were males, respectively (Huang et al., 2019; Wu, Jama, & 2020, 2020). In terms of death
distribution, multiple studies in various regions showed that males had a higher rate of death
than females due to the presents of co-morbidities and severe COVID-19 infection (Ecdc, 2020;
Guo et al., 2020; Jin et al., 2020; MedRxiv & 2020, 2020; MV Blagosklonny - Aging (Albany
NY) & 2020, 2020; Williamson, Walker, Bhaskaran, Nature, & 2020, 2020).

Our data showed that unemployment contributed the largest proportion of COVID-19
cases and death for the year 2021. These findings were consistent with sociodemographic and
epidemiological trends of the population in Ecuador (Ortiz-Prado et al., 2021). The authors
stated that the case fatality rate for unemployed was nearly 17% in Ecuador and at higher risk
of death. Unemployment is associated with low education and low net income which
predisposed them to COVID-19 infection and death due to lack of health-seeking behavior
(Amal, Paramesarvathy, & 2011, 2006; Drefahl, Wallace, Mussino, & 2020, 2020).



The Ministry of Health, Malaysia categorized the confirmed COVID-19 infection cases
into five clinical categories as stated in the guidelines (MOH, 2020). Our findings showed that
the proportion of COVID-19 cases in category 3 and below was higher as compared to the
national data (Sim et al., 2020). Meanwhile, the proportion of COVID-19 cases in categories 4
and 5 is lower as compared to the national data (Sim et al., 2020). The COVID-19 death in
Bachok mostly occurred among patients in category 3 and above upon diagnosis. This finding
was consistent with two studies conducted among the Indonesian and Indian population which
showed that severe clinical category of COVID-19 infection was associated with a higher rate
of mortality (Mahendra, Nuchin, Kumar, Shreedhar, & Mahesh, 2021; Surendra et al., 2021a).

COVID-19 vaccination help to protect individuals against severe COVID-19 infection
their related death (Bermingham et al., 2021; Nunes et al., 2021; Sadarangani et al., 2021). Our
data showed that the mortality rate of COVID-19 infection was decreasing among fully
vaccinated individuals which is consistent with the study conducted in the United States
(Scobie et al., 2021). The study depicted that the incidence of COVID-19 death was
significantly reduced from an incidence rate ratio of 16.6 (95% CI=13.5-20.4) to 11.3 (95%
CI=9.1-13.9) when the population achieved the targetted vaccination coverage.

The trend of COVID-19 cases and death in Bachok echoed the national trend reported
by the Ministry of Health, Malaysia on the COVIDNOW webpage available at
covidnow.moh.gov.my (MOH, 2021a). The national data showed increasing in COVID-19
cases and death in early May and July 2021 which is similar to our COVID-19 cases’ trend.
The increase of COVID-19 cases and death during the period was due to the emergence of new
COVID-19 variants namely variant of concern and variants of interest which increased the
transmission of the disease and causing high fatality rate (CDC, 2021; Loo & Letchumanan,
2021). Besides, a similar trend was also observed in multiple regions of the world as depicted
in the World health Organization COVID-19 dashboard which is available at covid19.who.int
(WHO, 2021).

This study has a limitation that must be acknowledged as we did not include variables
related to pre-existing co-morbidities such as cardiovascular and cerebrovascular diseases. As
a result, the COVID-19 cases and deaths cannot be comapred to the distribution and trend of
patients’ comorbidities.

5.0 Conclusion and recommendation

The distribution of COVID-19 cases in Bachok predominantly occurred in the younger
age group, females, unemployed, and incomplete and unvaccinated individuals. Meanwhile,
The COVID-19 deaths in Bachok mainly occurred among the elderly, males, severe clinical
category, and incomplete and unvaccinated individuals. The trend of COVID-19 cases and
deaths in Bachok followed the national and global trend of COVID-19. We recommend future
study to search for signifiacant sociodemographic risk factor associated with COVID-19 death
among population in Bachok, Kelantan.

Acknowledgement



The authors would like to thank the Director-General of Health Malaysia for permission to
publish this paper. We would also like to thank the data collectors for their assistance and
commitment to this study.

This study was performed following the principles of the Helsinki Declaration. Ethical
approval was obtained from the Medical Research and Ethics Committee of the National
Institute of Health, Ministry of Health Malaysia NMRR ID-22-00191-8PM (IIR).

Patient consent was waived as this dataset is secondary data, and we did not take new data from
the participants. To obtain permission to reanalyze the data, we have obtained ethical approval
from the Medical Research and Ethics Committee, Ministry of Health Malaysia.

Declaration

The authors have no conflict of interest in this study.

Authors contribution

Che Muhammad Nur Hidayat Che Nawi, Mohamad Hazni Abd Rahim and Razan Ab. Samat
contributed to the conception and design of the study. Che Muhammad Nur Hidayat Che Nawi
and Mohamad Hazni Abd Rahim contributed to the acquisition, analysis, and interpretation of
the data for research. Che Muhammad Nur Hidayat Che Nawi, Mohamad Hazni Abd Rahim,
and Norain Ahmad drafted the manuscript. All authors reviewed the manuscript objectively,
gave final approval, and agreed to be responsible for all aspects of the research ensuring
reliability and precision.

References

Amal, N., Paramesarvathy, R., G. T.-T. M. journal, & 2011, undefined. (2006). Prevalence of
chronic illness and health seeking behaviour in Malaysian population: results from the
Third National Health Morbidity Survey (NHMS III) 2006. Europepmc.Org. Retrieved
December 28, 2021 from https://europepme.org/article/med/23765141

Bermingham, C., Morgan, J., Ayoubkhani, D., Glickman, M., Islam, N., Sheikh, A., Nafilyan,
V. (2021). Estimating the effectiveness of first dose of COVID-19 vaccine against
mortality in England: a quasi-experimental study. MedRxiv, 2021.07.12.21260385.
Retrieved December 28, 2021 from https://doi.org/10.1101/2021.07.12.21260385

Bernama. (2021). Poor SOP compliance among reasons behind rise in Covid-19 cases in
Kelantan - Khairy. Retrieved January 2, 2022, from
https://www.thesundaily.my/local/poor-sop-compliance-among-reasons-behind-rise-in-
covid-19-cases-in-kelantan-khairy-MD8533482

Bhaskaran, K., Bacon, S., Evans, S., C. B.-T. L. R., & 2021, undefined. (2021). Factors
associated with deaths due to COVID-19 versus other causes: population-based cohort
analysis of UK primary care data and linked national death. Elsevier. Retrieved December
28, 2021 from https://www.sciencedirect.com/science/article/pii/S2666776221000867



Boehmer, T., DeVies, J., E. C.-... and M. W., & 2020, undefined. (2020). Changing age
distribution of the COVID-19 pandemic—United States, May—August 2020.
Ncbi.Nim.Nih.Gov. Retrieved December 22, 2021 from
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7537561/

CDC. (2021). SARS-CoV-2 Variant Classifications and Definitions. Retrieved December 29,
2021, from https://www.cdc.gov/coronavirus/2019-ncov/variants/variant-
classifications.html

Drefahl, S., Wallace, M., Mussino, E., S. A.-N., & 2020, undefined. (2020). A population-
based cohort study of socio-demographic risk factors for COVID-19 deaths in Sweden.
Nature.Com. Retrieved December 28, 2021 from
https://www.nature.com/articles/s41467-020-18926-3

Ecdc. (2020). Coronavirus disease 2019 (COVID-19) in the EU/EEA and the UK-eleventh
update: resurgence of cases. Retrieved December 22, 2021 from

Guo, A., Cui, J., OuYang, Q., He, L., Guo, C., MedRxiv, J. Y.-, & 2020, undefined. (2020).
The clinical characteristics and mortal causes analysis of COVID-19 death patients.
Medrxiv.Org. Retrieved December 28, 2021 from
https://doi.org/10.1101/2020.04.12.20062380

Huang, C., Wang, Y., Li, X., Ren, L., Zhao, J., Hu, Y., 2020, undefined. (2019). Clinical
features of patients infected with 2019 novel coronavirus in Wuhan, China. Elsevier.
Retrieved December 28, 2021 from
https://www.sciencedirect.com/science/article/pii/S0140673620301835

Huang, C., Wang, Y., Li, X., Ren, L., Zhao, J., Hu, Y., 2020, undefined. (2020). Clinical
features of patients infected with 2019 novel coronavirus in Wuhan, China. Elsevier.
Retrieved January 2, 2022 from
https://www.sciencedirect.com/science/article/pii/S0140673620301835%casa_token=ona
G3-
NeSmAAAAAA:EShPoNwvzygrSWplP2x5Aqz6yXgEWw8QuE zT7ip4AHPL9HsQfDy
ricHXcJs74uMyDcBmt16jeg0

Ibrahim, N. K. (2020). Epidemiologic surveillance for controlling Covid-19 pandemic: types,
challenges and implications. Journal of Infection and Public Health, 13(11), 1630—1638.
Retrieved January 2, 2022 from https://doi.org/10.1016/J.JIPH.2020.07.019

Jin, J. M., Bai, P., He, W., Wu, F., Liu, X. F., Han, D. M., Yang, J. K. (2020). Gender
Differences in Patients With COVID-19: Focus on Severity and Mortality. Frontiers in
Public Health, 8. Retrieved December 28, 2021 from
https://doi.org/10.3389/FPUBH.2020.00152/FULL

Loo, K.-Y., & Letchumanan, V. (2021). COVID-19: Malaysia’s fight against this deadly virus.
Progress In Microbes & Molecular Biology, 4(1). Retrieved December 29, 2021 from
https://doi.org/10.36877/PMMB.A0000204



Madahar, P., Wunsch, H., Jha, P., Slutsky, A. S., & Brodie, D. (2021). Trends in COVID-19-
related in-hospital mortality: lessons learned from nationwide samples. The Lancet
Respiratory  Medicine, 9(4), 322-324. Retrieved January 2, 2022 from
https://doi.org/10.1016/S2213-2600(21)00080-1

Mahendra, M., Nuchin, A., Kumar, R., Shreedhar, S., & Mahesh, P. A. (2021). Predictors of
mortality in patients with severe COVID-19 pneumonia - a retrospective study. Advances
in Respiratory Medicine, 89(2), 135-144. Retrieved December 28, 2021 from
https://doi.org/10.5603/ARM.A2021.0036

MedRxiv, C. G.-, & 2020, undefined. (2020). COVID-19 death rates by age and sex and the
resulting mortality vulnerability of countries and regions in the world. Medrxiv.Org.
Retrieved December 28, 2021 from https://doi.org/10.1101/2020.05.17.20097410

MOH. (2020). CLINICAL MANAGEMENT OF CONFIRMED COVID-19 CASE IN
ADULT AND PAEDIATRIC. Retrieved December 28, 2021 from
https://www.cdc.gov/coronavirus/2019-ncov/science/science-briefs/underlying-
evidence-

MOH. (2021a). COVID-19 Cases in Malaysia - COVIDNOW. Retrieved December 29, 2021,
from https://covidnow.moh.gov.my/cases

MOH. (2021b). DELTA VARIANT - The Most Dangerous SARS-CoV-2 Mutation In The
World Today | COVID-19 MALAYSIA. Retrieved January 2, 2022, from https://covid-
19.moh.gov.my/semasa-kkm/2021/06/varian-delta-mutasi-paling-berbahaya

MYV Blagosklonny - Aging (Albany NY), & 2020, undefined. (2020). From causes of aging to
death from COVID-19. Ncbi.Nlm.Nih.Gov. Retrieved December 28, 2021 from
https://www.ncbi.nlm.nih.gov/pmc/articles/pmc7346074/

National Institutes of Health (NIH), M. of H. M. (2019). NHMS 2019 - Non-Communicable
Diseases, Risk Factors and other health problems. Retrieved January 2, 2022, from
https://www.researchgate.net/publication/346856736 NHMS 2019 - Non-
Communicable Diseases Risk Factors and other health problems

Nunes, B., Rodrigues, A. P., Kislaya, 1., Cruz, C., Peralta-Santos, A., Lima, J., ... Machado,
A. (2021). mRNA vaccine effectiveness against COVID-19-related hospitalisations and
deaths in older adults: A cohort study based on data linkage of national health registries
in Portugal, February to August 2021. Eurosurveillance, 26(38), 2100833. Retrieved
December 28, 2021 from https://doi.org/10.2807/1560-
7917.ES.2021.26.38.2100833/CITE/PLAINTEXT

Ortiz-Prado, E., Simbana-Rivera, K., Barreno, L. G., Diaz, A. M., Barreto, A., Moyano, C., ...
Lowe, R. (2021). Epidemiological, socio-demographic and clinical features of the early
phase of the COVID-19 epidemic in Ecuador. PLoS Neglected Tropical Diseases, 15(1),
1-18. Retrieved December 28, 2021 from
https://doi.org/10.1371/JOURNAL.PNTD.0008958



R Core Team. (2020). R: A language and environment for statistical computing. Vienna,
Austria: R Foundation for Statistical Computing. Retrieved January 2, 2022 from
https://www.R-project.org/

Rajgor, D., Lee, M., S. A.-T. L. 1., & 2020, undefined. (2020). The many estimates of the
COVID-19 case fatality rate. Thelancet.Com. Retrieved January 2, 2022 from
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(20)30244-9/fulltext

Sadarangani, M., Abu Raya, B., Conway, J. M., Iyaniwura, S. A., Falcao, R. C., Colijn, C.,
Gantt, S. (2021). Importance of COVID-19 vaccine efficacy in older age groups. Vaccine,
39(15), 2020-2023. Retrieved December 28, 2021 from
https://doi.org/10.1016/J.VACCINE.2021.03.020

Scobie, H. M., Johnson, A. G., Suthar, A. B., Severson, R., Alden, N. B., Balter, S., Silk, B. J.
(2021). Monitoring Incidence of COVID-19 Cases, Hospitalizations, and Deaths, by
Vaccination Status — 13 U.S. Jurisdictions, April 4-July 17, 2021. Morbidity and
Mortality Weekly Report, 70(37), 1284. Retrieved December 28, 2021 from
https://doi.org/10.15585/MMWR.MM7037E1

Sim, B. L. H., Chidambaram, S. K., Wong, X. C., Pathmanathan, M. D., Peariasamy, K. M.,
Hor, C. P., Goh, P. P. (2020). Clinical characteristics and risk factors for severe COVID-
19 infections in Malaysia: A nationwide observational study. The Lancet Regional Health
- Western Pacific, 4, Retrieved December 28, 2021 from
https://doi.org/10.1016/J.LANWPC.2020.100055

Sjoberg, D. D., Whiting, K., Curry, M., Lavery, J. A., & Larmarange, J. (2021). Reproducible
Summary Tables with the gtsummary Package. R Journal, 13(1), 570-580. Retrieved
January 2, 2022 from https://doi.org/10.32614/RJ-2021-053

Sobotka, T., Brzozowska, Z., Muttarak, R., Zeman, K., & di Lego, V. (2020). Age, gender and
COVID-19 infections. MedRxiv. Retrieved December 28, 2021 from
https://doi.org/10.1101/2020.05.24.20111765

Stokes, E., Zambrano, L., ... K. A.-and M. W., & 2020, undefined. (2020). Coronavirus disease
2019 case surveillance—United States, January 22—may 30, 2020. Ncbi.Nlm.Nih.Gov.
Retrieved December 28, 2021 from
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7302472/

Surendra, H., Elyazar, 1., B. D.-T. L. R., & 2021, undefined. (2021a). Clinical characteristics
and mortality associated with COVID-19 in Jakarta, Indonesia: a hospital-based
retrospective  cohort study. Elsevier. Retrieved December 28, 2021 from
https://www.sciencedirect.com/science/article/pii/S2666606521000171

Surendra, H., Elyazar, 1., B. D.-T. L. R., & 2021, undefined. (2021b). Clinical characteristics
and mortality associated with COVID-19 in Jakarta, Indonesia: a hospital-based
retrospective  cohort study. FElsevier. Retrieved December 28, 2021 from
https://www.sciencedirect.com/science/article/pii/S2666606521000171



Thibaut Jombart, Z. N. K. (2020). Overview of the incidence package. Retrieved January 2,
2022, from https://cran.r-project.org/web/packages/incidence/vignettes/overview.html

WHO. (2021). WHO Coronavirus (COVID-19) Dashboard | WHO Coronavirus (COVID-19)
Dashboard With Vaccination Data. Retrieved December 29, 2021, from
https://covid19.who.int/

Williamson, E., Walker, A., Bhaskaran, K., Nature, S. B.-, & 2020, undefined. (2020). Factors
associated with COVID-19-related death using OpenSAFELY. Nature.Com. Retrieved
December 28, 2021 from  https://www.nature.com/articles/s41586-020-2521-
4?2fbclid=IwAROBnVVICY 3VFLNcpVwmbnF1BkHZXxNDD6eJOv_cdM6 pJSKM3V
MhTnGrUc

Wu, Z., Jama, J. M.-, & 2020, undefined. (2020). Characteristics of and important lessons from
the coronavirus disease 2019 (COVID-19) outbreak in China: summary of a report of 72
314 cases from the Chinese. Jamanetwork.Com. Retrieved December 28, 2021 from
https://jamanetwork.com/journals/jama/article-abstract/2762130



	2.1 Study design and data collection
	2.2 Variables
	2.3 Statistical analysis

