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SJR

The SJR is a size-independent prestige indicator that ranks

journals by their 'average prestige per article'. It is based on

the idea that 'all citations are not created equal'. SJR is a

measure of scienti�c in�uence of journals that accounts

for both the number of citations received by a journal and

the importance or prestige of the journals where such

citations come from It measures the scienti�c in�uence of

the average article in a journal, it expresses how central to

the global scienti�c discussion an average article of the

Total Documents

Evolution of the number of published documents. All types

of documents are considered, including citable and non

citable documents.

Year Documents

2001 1
2006 137
2007 1234
2008 2707

Citations per document

This indicator counts the number of citations received by

documents from a journal and divides them by the total

number of documents published in that journal. The chart

shows the evolution of the average number of times

documents published in a journal in the past two, three and

four years have been cited in the current year. The two

years line is equivalent to journal impact factor ™

(Thomson Reuters) metric.

Cites per document Year Value

Cites / Doc. (4 years) 2001 0.000
Cites / Doc. (4 years) 2006 0.000
Cites / Doc. (4 years) 2007 2.270
Cites / Doc. (4 years) 2008 3.948
Cites / Doc. (4 years) 2009 4.721
Cites / Doc. (4 years) 2010 5.083
Cites / Doc. (4 years) 2011 5.154
Cites / Doc. (4 years) 2012 4.834
Cites / Doc. (4 years) 2013 4.504
Cites / Doc. (4 years) 2014 4.167

Total Cites  Self-Cites

Evolution of the total number of citations and journal's self-

citations received by a journal's published documents

during the three previous years.

Journal Self-citation is de�ned as the number of citation

from a journal citing article to articles published by the

same journal.

Cites Year Value

Self Cites 2001 0

External Cites per Doc  Cites per Doc

Evolution of the number of total citation per document and

external citation per document (i.e. journal self-citations

removed) received by a journal's published documents

during the three previous years. External citations are

calculated by subtracting the number of self-citations from

the total number of citations received by the journal’s

documents.

Cites Value

% International Collaboration

International Collaboration accounts for the articles that

have been produced by researchers from several countries.

The chart shows the ratio of a journal's documents signed

by researchers from more than one country; that is

including more than one country address.

Year International Collaboration

2001 100.00
2006 46.72

Citable documents  Non-citable documents

Not every article in a journal is considered primary research

and therefore "citable", this chart shows the ratio of a

journal's articles including substantial research (research

articles, conference papers and reviews) in three year

windows vs. those documents other than research articles,

reviews and conference papers.

Documents Year Value

Non-citable documents 2001 0

Cited documents  Uncited documents

Ratio of a journal's items, grouped in three years windows,

that have been cited at least once vs. those not cited

during the following year.

Documents Year Value

Uncited documents 2001 0
Uncited documents 2006 0
Uncited documents 2007 39
Uncited documents 2008 203
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Rana Muhammad Aadil

ORCID Icon orcid.org/0000-0002-0185-0096

University of Agriculture Faisalabad
PAKISTAN
Sections: Food science and technology, Nutrition
Keywords: Biology and life sciences, Nutrition, Medicine and health sciences, Nutrition, Diet, Food, Pathology and laboratory medicine, Pathogens

Katriina Aalto-Setala
University of Tampere
FINLAND
Sections: Developmental biology - Cell differentiation; Cell fate determination; Stem cells; Embryology; Fertilization
Keywords: Biology and life sciences, Cellular types, Stem cells, Induced pluripotent stem cells, Embryonic stem cells, Developmental biology, Cell differentiation,
Genetics, Genetics of disease, Genetic testing, Human genetics, Genetic association studies, Molecular genetics, Cardiovascular anatomy, Electrophysiology, Medicine
and health sciences, Cardiology, Arrhythmia, Clinical genetics, Personalized medicine, Animal models, Mouse models, Model organisms

Muhammad Aamir

ORCID Icon orcid.org/0000-0003-1895-5350

AWKUM: Abdul Wali Khan University Mardan
PAKISTAN
Sections: Economics - Econometrics, Mathematics - Statistics, Mathematics - Applied mathematics
Keywords: Computer and information sciences, Artificial intelligence, Artificial neural networks, Expert systems, Genetic programming, Machine learning, Mathematical
computing, Physical sciences, Mathematics, Probability theory, Markov models, Markov processes, Probability density, Probability distribution, Random variables, Chi-
squared random variables, Covariance, Statistical distributions, Statistics, Biostatistics, Statistical theories, Confidence intervals, Contingency tables, Statistical methods

Mohd Nadhir Ab Wahab

ORCID Icon orcid.org/0000-0002-3549-6443

Universiti Sains Malaysia
MALAYSIA
Sections: Computer and information sciences - Artificial intelligence, machine learning and data science, Engineering and technology - Aerospace and automotive
engineering, Robotics
Keywords: Computer and information sciences, Artificial intelligence, Real time computing, Engineering and technology, Mechanical engineering, Robotics, Robotics
systems, Nanorobotics, Navigation, Optimization

Nurul Hidayah Ab Rahman
Universiti Tun Hussein Onn Malaysia
MALAYSIA
Sections: Computer and information sciences - Cryptography and computer security
Keywords: Computer and information sciences, Computing systems, Digital computing, Information technology, Computer security, Computing methods, Cloud
computing

Andrew Max Abaasa

ORCID Icon orcid.org/0000-0002-6770-5588

London School of Hygiene and Tropical Medicine Faculty of Epidemiology and Population Health
UGANDA
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Sections: Infectious diseases - Epidemiology and prevention, Public health and epidemiology - Biostatistics and methods
Keywords: Medicine and health sciences, Epidemiology, Health care, Clinical trials, Research and analysis methods, Research design

Nidaa Ababneh

ORCID Icon orcid.org/0000-0002-2155-3013

University of Jordan
JORDAN
Sections: Genetics - Mutation; Genetics of disease; Heredity, Stem cells and regenerative medicine, Neuroscience - Neurodegenerative diseases and dementia
Keywords: Medicine and health sciences, Neurology

Muktar Abadiga

ORCID Icon orcid.org/0000-0002-3006-3155

Wollega University
ETHIOPIA
Sections: Cardiovascular science and medicine - Epidemiology and prevention, Nursing, Health care - General
Keywords: Medicine and health sciences, Health care, Neurology

Emmanuel S Abador

ORCID Icon orcid.org/0000-0003-4471-1915

Ghana Institute of Management and Public Administration
GHANA
Sections: Computer and information sciences - Artificial intelligence, machine learning and data science, Mathematics - Applied mathematics, Mathematical and
theoretical biology
Keywords: Biology and life sciences, Computational biology, Gene regulatory networks, Computer and information sciences, Artificial intelligence, Artificial neural
networks, Genetic programming, Machine learning, Decision tree learning, Machine learning algorithms, Boosting algorithms, Supervised machine learning, Support
vector machines, Unsupervised machine learning, Network analysis, Protein interaction networks, Regulatory networks, Genetic networks, Physical sciences,
Mathematics, Graph theory, Directed graphs, Directed acyclic graphs, Mathematical computing, Optimization, Random searching, Probability theory, Bayes theorem,
Stochastic processes, Central limit theorem, Probability distribution, Kullback Leibler divergence, Normal distribution, Skewness, Statistics, Biostatistics, Decision theory,
Statistical methods, Multivariate analysis, Bivariate analysis, Principal component analysis, Regression analysis, Statistical hypothesis testing, Statistical inference,
Bayesian statistics, Factor analysis, Statistical models, Applied mathematics, Algorithms, Decision theory

Ukachukwu Okoroafor Abaraogu

ORCID Icon orcid.org/0000-0002-1967-1459

Glasgow Caledonian University
UNITED KINGDOM
Sections: Physiotherapy, Health care - Health services research, Cardiovascular science and medicine - Vascular diseases
Keywords: Medicine and health sciences, Health care, Cardiology, Cardiovascular medicine, Rehabilitation medicine, Vascular medicine, Complementary and alternative
medicine

Francisco Martinez-Abarca
Estacion Experimental del Zaidin - CSIC
SPAIN
Sections: Agriculture - General
Keywords: Biology and life sciences, Genome evolution, Comparative genomics, Microbial ecology, Evolutionary biology, Transposable elements, Genomics,
Metagenomics, Microbiology, Plant microbiology, Genome sequencing, Biochemistry, Nucleic acids, Biotechnology, Applied microbiology

Behnam Abasht

ORCID Icon orcid.org/0000-0003-2374-8145

University of Delaware
UNITED STATES
Sections: Agriculture - Animals, Genetics - Gene function, Genomics
Keywords: Biology and life sciences, Agriculture, Livestock, Genetics

Kalkidan Hassen Abate
Jimma University
ETHIOPIA
Sections: Sport and exercise science, Physiotherapy
Keywords: Nutrition, Physiology, Sports and exercise medicine, Medicine and health sciences

Ayenew Mose Abawa

ORCID Icon orcid.org/0000-0003-4353-7791

Wolkite University
ETHIOPIA
Sections: Obstetrics and gynecology, Nursing
Keywords: Medicine and health sciences

Eric Fosu Oteng-Abayie

ORCID Icon orcid.org/0000-0002-4598-2066

Kwame Nkrumah University of Science and Technology
GHANA
Sections: Economics - Econometrics, Economics - General, Economics - Behavioral; Experimental
Keywords: Social sciences, Economics, Ecology and environmental sciences, Environmental economics

Sani Isah Abba

ORCID Icon orcid.org/0000-0001-9356-2798

King Fahd University of Petroleum and Minerals
SAUDI ARABIA
Sections: Computer and information sciences - Artificial intelligence, machine learning and data science, Engineering and technology - General
Keywords: Ecology and environmental sciences, Natural resources, Environmental chemistry, Engineering and technology, Membrane technology, Sanitary engineering,
Chemical engineering, Civil engineering, Environmental engineering

Gianmarco Abbadessa

ORCID Icon orcid.org/0000-0001-8912-3055
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University of Campania Luigi Vanvitelli: Universita degli Studi della Campania Luigi Vanvitelli
ITALY
Sections: Digital health, Neuroscience - Cellular and molecular, Neuroscience - Neurobiology of disease; Neuropathology
Keywords: Immunology, Clinical immunology, Neuroimmunology, Medicine and health sciences, Health care, Medical services, Telemedicine, Immunology, Clinical
immunology, Autoimmune diseases, Multiple sclerosis, Neurology, Demyelinating disorders, Multiple sclerosis

Cristiana Abbafati

ORCID Icon orcid.org/0000-0003-2811-6251

Sapienza University of Rome
ITALY
Sections: Economics - Health economics, Health care - General, Public health and epidemiology - Health policies, systems and management
Keywords: Social sciences, Economics, Medicine and health sciences, Health care, Health care facilities, Hospitals, Outpatient clinics, Health care policy, Health care
providers, Health care quality, Health care utilization, Health economics, Health services administration and management, Health services research, Health statistics,
Morbidity, Community based intervention, Quality of life, Socioeconomic aspects of health, Public and occupational health

Faisal Abbas

ORCID Icon orcid.org/0000-0002-9312-5659

National University of Sciences and Technology
PAKISTAN
Sections: Economics - Health economics, Public health and epidemiology - Global health, Public health and epidemiology - Health policies, systems and management
Keywords: Nutrition, Malnutrition, Social sciences, Economics, Economic history, Development economics, Economic development, Economic analysis

Mazhar Abbas
University of Ha'il Kingdom of Saudi Arabia
PAKISTAN
Sections: Management science
Keywords: Social sciences, Economics, Research and analysis methods, Research design

Qaiser Abbas
Ghazi University
PAKISTAN
Sections: Agriculture - General, Economics - General, Economics - Health economics
Keywords: Agricultural economics, Ecology, Ecological economics, Neuroeconomics, Behavioral economics, Social sciences, Economics, Economic history, Economic
models, Experimental economics, Labor economics, Resource management, Development economics, Economic analysis, Soil science, Ecology and environmental
sciences, Environmental impacts, Environmental management, Natural resources, Environmental protection, Environmental economics, Health economics

Qaisar Abbas

ORCID Icon orcid.org/0000-0001-5176-5685

The Shaikh Ayaz University Shikarpur, Pakistan
PAKISTAN
Sections: Education research
Keywords: Social sciences, Anthropology, Sociology, Education, Educational attainment, Training (education), Home education, Archaeology, Human geography, Law
and legal sciences, Linguistics, Philosophy, Political science, Psychology, People and places, Population groupings, Educational status, Research and analysis methods,
Research assessment, Research design, Research facilities

Mahdieh Abbasalizad Farhangi

ORCID Icon orcid.org/0000-0002-7036-6900

Tabriz University of Medical Sciences
IRAN, ISLAMIC REPUBLIC OF
Sections: Nutrition, Cardiovascular science and medicine - Arrhythmias and cardiac electrophysiology, Health care - Health education
Keywords: Biology and life sciences, Genetics, Immunology, Neuroscience, Nutrition, Diet, Malnutrition, Nutrients, Nutritional deficiencies, Nutritional diseases, Nutritional
disorders, Physiology, Medicine and health sciences, Endocrinology, Epidemiology, Cardiovascular medicine, Pharmacology, Drug research and development, Women's
health, Clinical trials, Complementary and alternative medicine

Mohsen Abbasi-Kangevari

ORCID Icon orcid.org/0000-0001-8405-7482

Tehran University of Medical Sciences
IRAN, ISLAMIC REPUBLIC OF
Sections: Clinical trials, Digital health, Public health and epidemiology - Chronic diseases
Keywords: Social sciences, Political science, Public policy, Medicine and health sciences, Health care, Military medicine, Gulf War syndrome, Public and occupational
health, Clinical medicine

Mahdi Abbasi

ORCID Icon orcid.org/0000-0002-5373-5778

Bu-Ali Sina University: Bu Ali Sina University
IRAN, ISLAMIC REPUBLIC OF
Sections: Computer and information sciences - Artificial intelligence, machine learning and data science, Computer and information sciences - Computer Hardware,
Computer and information sciences - General
Keywords: Computer and information sciences, Artificial intelligence, Artificial neural networks, Expert systems, Genetic programming, Machine learning, Computing
systems, Digital computing, Digital imaging, Network analysis, Network theory, Signaling networks, Network control, Neural networks, Feedforward neural networks,
Recurrent neural networks, Random number generators, Real time computing, Computer applications, Computer architecture, Computer hardware, Microprocessors,
Computer networks, Internet, Internet of Things, Computer vision, Computers, Computing methods

A. M. Abd El-Aty

ORCID Icon orcid.org/0000-0001-6596-7907

Cairo University
EGYPT
Sections: Veterinary science, Pharmacology, Food science and technology
Keywords: Antimicrobials, Phytochemicals, Environmental chemistry, Medicine and health sciences, Pharmacology, Drugs, Pharmacodynamics, Pharmacogenetics,
Pharmacokinetics, Pharmacologic analysis, Pharmacokinetic analysis, Drug interactions, Drug-food interactions, Physical sciences, Chemistry, Analytical chemistry,
Chemical analysis, Water analysis, Liquid chromatography-tandem mass spectrometry, Phytochemistry, Phytopharmacology, Research and analysis methods, Extraction
techniques, Supercritical fluid extraction, Liquid-liquid extraction, Solid-phase extraction, Chromatographic techniques, Liquid chromatography
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Khaled Abd EL-Hamid Abd EL-Razik

ORCID Icon orcid.org/0000-0002-8895-2895

National Research Center (NRC)
EGYPT
Sections: Infectious diseases - General, Microbiology - General, Veterinary science
Keywords: Biology and life sciences, Microbiology, Molecular biology, Veterinary science, Medicine and health sciences, Infectious diseases

Mohamed Ezzat Abd El-Hack

ORCID Icon orcid.org/0000-0002-2831-8534

Zagazig University Faculty of Agriculture
EGYPT
Sections: Veterinary science, Nutrition
Keywords: Biology and life sciences, Agriculture, Nutrition, Zoology

Marwa Ibrahim Abd El-Hamid

ORCID Icon orcid.org/0000-0002-1560-6158

Zagazig University Faculty of Veterinary Medicine
EGYPT
Sections: Veterinary science, Microbiology - Bacteriology, Molecular biology
Keywords: Biology and life sciences, Genetics, Immunology, Microbiology, Molecular biology, Mycology, Organisms, Veterinary science, Biotechnology

Yasmina Abd-Elhakim

ORCID Icon orcid.org/0000-0002-3646-6385

Zagazig University
EGYPT
Sections: Pharmacology, Pollution research and control, Toxicology
Keywords: Biology and life sciences, Agriculture, Toxicology, Veterinary science, Aquatic environments, Ecology and environmental sciences, Medicine and health
sciences, Immunology, Pharmaceutics, Pharmacology, Research and analysis methods, Animal studies, Chromatographic techniques

Diaa Abd El-Moneim

ORCID Icon orcid.org/0000-0003-3285-0563

Arish university, Faculty of agricultural and environmental sciences
EGYPT
Sections: Agriculture - Plants, Genetics - Gene expression; Epigenetics; Alternative splicing; RNA splicing; Molecular genetics, Genetics - Population genetics;
Evolutionary genetics
Keywords: Biology and life sciences, Agriculture, Genetics, Molecular biology, Plant science

Mahfouz Mohamed Mostafa Abd-Elgawad

ORCID Icon orcid.org/0000-0002-4731-5988

National Research Centre
EGYPT
Sections: Agriculture - Plants, Pathology
Keywords: Biology and life sciences, Agriculture, Pest control, Integrated control, Pesticides

Atiyeh Abdallah

ORCID Icon orcid.org/0000-0003-4812-956X

Qatar University, College of Health Sciences
QATAR
Sections: Genetics - Clinical genetics, Genetics - Population genetics; Evolutionary genetics, Health care - Health education
Keywords: Biology and life sciences, Molecular biology, Medicine and health sciences, Oncology, Cardiology

Ashraf B. Abdel-Naim
King Abdulaziz University
SAUDI ARABIA
Sections: Pharmacology, Toxicology, Biochemistry - General
Keywords: Biology and life sciences, Rheumatoid arthritis, Toxicology, Oxidative damage, Medicine and health sciences, Basic cancer research, Cancer treatment,
Cardiovascular pharmacology, Clinical pharmacology, Drug research and development, Clinical medicine, Complementary and alternative medicine, Animal models,
Mouse models

Ahmed S. Abdel-Moneim

ORCID Icon orcid.org/0000-0002-3148-6782

Taif University
SAUDI ARABIA
Sections: Virology, Infectious diseases - Viral diseases, Microbiology - Virology
Keywords: Biology and life sciences, Viral evolution, Viral genetics, Microbiology, Virology, Emerging viral diseases, Viral disease diagnosis, Medical microbiology,
Microbial pathogens, Viral pathogens, Orthomyxoviruses, Influenza viruses, Coronaviruses, SARS coronavirus, Avian influenza, Medicine and health sciences, Infectious
diseases, Respiratory infections, Viral diseases, Influenza, SARS, Zoonoses, Pathology and laboratory medicine, Pathogens, Pulmonology

Mohamed Abdel-Daim

ORCID Icon orcid.org/0000-0002-4341-2713

Suez Canal University
EGYPT
Sections: Pharmacology, Toxicology, Drug discovery
Keywords: Biology and life sciences, Immunology, Neuroscience, Toxicology, Veterinary science, Veterinary toxicology, Biochemistry, Chemical biology, Social sciences,
Anthropology, Cultural anthropology, Medicine and health sciences, Neurology, Neuropharmacology, Cardiology, Cardiovascular pharmacology, Pharmacology,
Psychopharmacology, Theoretical pharmacology, Behavioral pharmacology, Clinical pharmacology, Physical sciences, Chemistry, Phytochemistry, Phytopharmacology

Ahmed E. Abdel Moneim

ORCID Icon orcid.org/0000-0002-2654-2591

Helwan University
EGYPT
Sections: Molecular biology, Neuroscience - General, Toxicology
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Abstract

Background and objective

Coronavirus disease 2019 (COVID-19) survivors face societal stigma. The study aims to

analyze the association of this stigma with the mental health and quality of life of COVID-19

survivors.

Methods

In this cross-sectional study, we observed 547 adults who were previously documented as

severe acute respiratory syndrome coronavirus (SARS-CoV-2) positive by a polymerase

chain reaction (PCR) test, treated in a hospital or an emergency hospital and proven to be

SARS-CoV-2 negative by their latest PCR test. We adopted the Berger HIV Stigma Scale to

measure stigma; the World Health Organization Quality of Life Brief Form to measure quality

of life; and the Mental Health Inventory-38 to measure mental health. The chi-square and

binary logistic regression tests were used to find the correlation between the variables.

Results

The multivariate analysis revealed that medium stigma was more likely related to quality of

life and mental health than low stigma. Females were less likely to experience stigma related

to mental health than men, and respondents who worked as laborers and entrepreneurs

were less likely to experience stigma related to mental health than those who worked as civil

workers/army personnel/teachers/lecturers. COVID-19 survivors experienced medium

stigma in society and lower quality of life and mental health status. We found that quality of

life and mental health were affected by stigma, sex, and occupation.
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Conclusion

COVID-19 survivors are a vulnerable group that is most at risk when they return to their

communities. Creating a safe environment and providing respectful care, including address-

ing complex stigma factors, is vital for developing appropriate interventions.

Introduction

The coronavirus disease 2019 (COVID-19) pandemic has affected the worldwide population,

thus creating a burden of disease and mortality and an unprecedented impact on social life [1,

2]. According to the World Health Organization (WHO), on February 18, 2021, more than

109 million cases had been confirmed and approximately two million deaths had occurred

across 223 countries [3]. Insufficient knowledge and contradictory information about the

severity of and protection against severe acute respiratory syndrome coronavirus (SARS-CoV-

2) has increased anxiety among the population [1]. This uncertainty and anxiety have led peo-

ple to easily believe vague and biased information from the media, social media, and self-pro-

claimed experts [4]. At the same time, this rapidly spreading and unpredictable pandemic has

led to the imposition of social stigma and discrimination against COVID-19 survivors [5, 6].

According to the WHO, “all efforts must be taken to scientifically destigmatize COVID-19

instead of statutory sermons by lawmakers” [7]. Usually, stigma develops when people are

afraid and believe that COVID-19 survivors are still contagious.

Indonesia is one of the countries that has suffered remarkably in terms of the number of

COVID-19 cases. With approximately 270 million inhabitants of over 300 ethnicities scattered

across 34 provinces, morbidity and mortality associated with COVID-19 in Indonesia are

among the highest the world wide, and together with India and Sri Lanka, Indonesia continues

to report the highest number of new cases and new deaths in Southeast Asia, thus contributing

to the global burden of COVID-19 cases [8]. Global statistics on February 17, 2021 revealed

that Indonesia reported a large number of new cases (9687) and 192 new deaths, which

marked more than a million confirmed cases and 33788 deaths since the first case was reported

in March 2020 [9].

Although the Indonesian government has implemented certain interventions, including

quarantine, travel restrictions, social distancing, and health education (e.g., encouraging wear-

ing masks and hand washing), the virus continues to spread through community transmission

[10]. The fundamental strategy for hospitals and health workers has been for essential core

health services to be intensified to deal with COVID-19 cases; however, the country has strug-

gled to prevent community transmission. The high number of health worker deaths due to

COVID-19 invited speculation on health workers’ job insecurity, insufficient health supplies,

and inadequate health facilities and resources (10). Thus, the trend of a high number of newly

confirmed cases and new deaths due to COVID-19 is still tracking nationally [11].

As Indonesia continues its effects to reduce the number of new confirmed cases and new

deaths, the incidence of stigma toward COVID-19 survivors in social media has become a seri-

ous concern [11]. People who have recovered from SARS-CoV-2 infection may experience

multiple types of stigma, such as anticipated stigma, i.e., fear of being tested for SARS-CoV-2,

perceived stigma, i.e., feeling judged by others, and internalized stigma, i.e., experiencing

shame and self-rejection [1]. Many COVID-19 survivors have even reported discrimination,

stereotyping, and job loss as a result of people associating them with a deadly disease [6, 12].

Social stigma has also negatively affected social justice for COVID-19 survivors because a

PLOS ONE Stigma with mental health and quality of life among Indonesian COVID-19 survivors

PLOS ONE | https://doi.org/10.1371/journal.pone.0264218 February 23, 2022 2 / 13

https://doi.org/10.1371/journal.pone.0264218


stigmatized person cannot actively participate in society [13]. Some COVID-19 survivors have

suffered severe mental distress even after discharge and rehabilitation [14, 15]. All of these phe-

nomena can reduce the quality of life and mental health of COVID-19 survivors [16, 17]

The Quality of Life (QoL) scale is an important measurement of the impact of COVID-19

infection on the physical, mental, and social domains of COVID-19 survivors. Assessing QoL

helps health care providers identify key factors affecting QoL and recognize the aspects of

COVID-19 management that can be improved to enhance the QoL of COVID-19 survivors

[18]. A total of more than one million confirmed recovered COVID-19 cases out of more than

six million tested in Indonesia raises the question of the needs of COVID-19 survivors when

discharged from the hospital [19]. An understanding of COVID-19 survivors’ stigma associ-

ated with mental health and QoL is critical and will enable policy-makers to better understand

the patterns of the pandemic and design more targeted programs for this group. To date, few

studies have used primary data to evaluate this stigma and its impact on COVID-19 survivors,

and none have focused on Indonesia. Therefore, the present study aimed to expand upon and

quantify stigma and its impact on the QoL and mental health status of the general community

of COVID-19 survivors.

Materials and methods

Design and participants

We conducted a cross-sectional study of adult COVID-19 survivors in East Java Province, one

of Indonesia’s 34 provinces. According to statistics, East Java has one of the highest numbers

of confirmed COVID-19 cases, deaths, and recoveries [7, 9]. Adults aged 20 or older who

recovered from COVID-19 in Indonesia were recruited from a COVID-19 Survivors Commu-

nity registry. The study was conducted over two months from October 1 to December 1, 2020.

The number of required samples was calculated using a 95% confidence level, and an assumed

50% distribution of results [19], with a minimum sample size of 334 required. Participants in

the study were COVID-19 survivors who were previously diagnosed as SARS-CoV-2 positive

from a PCR test, treated in hospital, and proven to be SARS-CoV-2 negative by their latest

PCR test. The COVID-19 survivors enrolled in our study were defined as older than 20 years

of age and of either gender by convenience sampling. COVID-19 survivors were eligible for

the study if they were willing and able to participate and provided online informed consent.

All participants provided digitally signed informed consent. A total of 547 COVID-19 survi-

vors agreed and consented to participate in the study. This study was approved by the Health

Ethics Committee, Faculty of Nursing, Airlangga University, under reference number

2105-KEPK. The Strengthening the Reporting of Observational studies in Epidemiology

(STROBE) statement was used as the standard for writing this study, and all of the methods

used were performed in accordance with the relevant guidelines and regulations [20].

Procedures

Recruitment of participants was conducted through an online platform, the COVID-19 Survi-

vors Community registry. Potential respondents were identified from this registry, and an

invitation via a one-to-one private WhatsApp message was sent to each survivor. Their

responses were obtained by data collectors (aged > 20 years) trained in research methods, and

they were neither students nor trainees. Once the data collectors received feedback from the

COVID-19 survivors, they were assessed for eligibility against certain criteria. The respondents

who met the criteria were provided with brief information about the study, and those who

agreed to participate were enrolled and invited to participate via questionnaires, which were
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circulated through an online platform. Those who were interested in joining the survey were

asked to voluntarily fill out the online form.

In this study, we measured three aspects of post-COVID-19 life: stigma, QoL, and mental

health. All the questionnaires were translated into Bahasa Indonesia and pilot tested prior to

the study. Validation was conducted before using this measurement tool. Stigma among

COVID-19 survivors was measured using the Berger HIV Stigma Scale questionnaire, which

was adapted for COVID-19 stigma [21]. Cronbach’s alpha was used to measure the internal

consistency of the scale, and factorial analysis was used to adapt the questionnaire. Then, the

questionnaire responses were divided using the mean score into three categories: low,

medium, and high.

The second questionnaire utilized was the WHO Quality of Life Brief Form (WHOQOL--

BREF), which originally contained 26 items. The current study used the WHOQOL-BREF

Indonesian version [22], which has proven to be reliable and valid across many different popu-

lations [23]. A five-point Likert scale was used for the WHOQOL-BREF. Each item was scored

from 1 (the worst condition) to 5 (the best condition), with higher scores representing a better

QoL; moreover, questions 3, 4, and 26 had a negative value. In addition, the WHOQOL-BREF

includes four domains: physical (questions 3, 4, 10, 15, 16, 17, and 18), psychological (ques-

tions 5, 6, 7, 11, 19, and 26), social (20, 21, and 22), and environmental (8, 9, 12, 13, 14, 23, 24,

and 25) [24]. Questions 1 and 2 ask the participants to assess their overall QoL and health in

general. We categorized the total questionnaire responses into lower (< mean) and higher

(> mean) QoL based on a previous study [25].

The Mental Health Inventory-38 was used to assess the mental health state of COVID-19

survivors [26]. The questionnaire consists of two dimensions: psychological well-being and

psychological distress. These scales encompass various subscales: positive affect and emotional

ties and anxiety, depression, and loss of behavioral/emotional control. Most items have a six-

point Likert scale, while two have a 5-point scale. Each point was associated with the frequency

or intensity level of the behaviors, feelings, or thoughts the person experienced. Higher scores

indicated a higher level of overall mental health and its specific dimensions. Then, we catego-

rized the total questionnaire answers into lower (< mean) and higher (> mean) mental health.

Moreover, we only used the total scores and did not include the subscales, as indicated in pre-

vious studies [26, 27].

Statistical analysis

Distributions of the characteristics of respondents were represented using descriptive statistics.

The chi-square test was used to determine the association of stigma with mental health and

quality of life faced by COVID-19 survivors. Binary logistic regression tests were performed by

adjusting all variables with a p value< 0.05. The associations among variables were measured

as odds ratios and 95% confidence intervals (CIs). The regression model met the requirements

of both the omnibus (p value < 0.05) and the Hosmer & Lemeshow tests for goodness of fit (p

value > 0.05). All statistical analyses were performed using SPSS version 20 (IBM, Chicago).

Results

Characteristics of the respondents

Table 1 depicts the characteristics of the respondents. Between October 1 and December 1,

2020, we collected responses from 580 COVID-19 survivors who voluntarily agreed to join

this study. Of these, 33 individuals were excluded because they were under 20 years old; thus,

the final number was 547 respondents. The baseline demographic characteristics showed a bal-

ance of male and female genders. The younger age group (52.65%) dominated over older age
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Table 1. Characteristics of respondents (n = 547).

Variable n %

Sex

Male 275 50.27

Female 272 49.73

Age

20–30 years old 288 52.65

31–40 years old 156 28.52

>40 years old 103 18.83

Highest education level

School 178 32.54

University 369 67.46

Occupation

Civil/Army/Teacher/Lecturer 95 17.37

Laborer 66 12.07

Entrepreneur 113 20.66

Others 273 49.91

Salary

Less than 1,768,776 IDR (1 USD equal to 14,000 IDR) 92 16.82

More than 1,768,777 IDR 455 83.18

Marital status

Unmarried 208 38.03

Married 339 61.97

Pregnancy

No 527 96.34

Yes 20 3.66

Ethnicity

Javanese 496 90.68

Others 51 9.32

Contracted COVID-19

Through public places 127 23.22

Through COVID-19 carrier 133 24.31

Unknown 287 52.47

Place of care

Hospital 157 28.70

Emergency hospital 390 71.30

Place of isolation

At home or another place 179 32.72

At hospital 368 67.28

Recovery duration

Less than a month 452 82.63

A month or more 95 17.73

Symptoms

No 485 88.67

Yes 62 11.33

Stigma

Low 80 16.45

Medium 383 70.02

High 74 13.53

(Continued)
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groups. In our study, we found that most of the respondents (287, 52.47%) did not know from

whom they had contracted COVID-19 and that a majority of them isolated in the hospital

(368, 67.28%). Our findings also revealed that most of the participants recovered in less than a

month (452, 82.63%) and did not show any symptoms (485, 88.67%). The prevalence of

medium stigma due to COVID-19 was 70.02%; the prevalence of lower QoL was 45.52%; and

the prevalence of lower mental health was 49.54%. Further information about the respondents’

characteristics is available in Table 1.

Bivariate analysis

Table 2 provides detailed results for the bivariate analysis and shows the variables related to

QoL and mental health status. We found that the stigma faced by COVID-19 survivors

(p<0.001) had a significant correlation with QoL and mental health. The sex (p = 0.002) and

Table 1. (Continued)

Variable n %

Quality of Life

Lower 249 45.52

Higher 298 54.48

Mental Health

Lower 271 49.54

Higher 276 50.46

https://doi.org/10.1371/journal.pone.0264218.t001

Table 2. Bivariate analysis of quality of life and mental health among COVID-19 survivors in Indonesia.

Variable Quality of Life Mental Health

Lower Higher p Lower Higher p
Sex

Male 128 147 0.629 155 120 0.002���

Female 121 151 118 154

Age

20–30 years old 126 162 0.681 148 140 0.604

31–40 years old 74 82 78 78

>40 years old 49 54 47 56

Highest educational level

School 87 91 0.274 86 92 0.605

University 162 207 187 182

Occupation

Civil/Army/Teacher/Lecturer 40 55 0.778 54 41 0.038��

Laborer 32 34 41 25

Entrepreneur 49 64 55 58

Others 128 145 123 150

Salary

Less than 1,768,776 IDR 37 55 0.263 44 48 0.661

More than 1,768,777 IDR 212 243 229 226

Marital status

Unmarried 92 116 0.635 107 101 0.574

Married 157 182 166 173

Pregnancy

(Continued)
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occupation (p = 0.038) of the COVID-19 survivors had a significant correlation with mental

health.

Multivariate analysis

Table 3 presents the detailed results of the multivariate analysis. We omitted salary, pregnancy

status, and symptoms because those factors failed to meet the threshold for significance. The

results were adjusted for other potential confounders, as shown in Table 2. A high level of

stigma was positively correlated with lower QoL and lower mental health status [p = 0.038;

CI = 1.032–2.946; AOR = 1.744 and p = 0.038; CI = 1.032–2.946; AOR = 1.744, respectively].

Females were less likely to experience stigma related to mental health [p = 0.003; CI = 0.393–

0.830; AOR = 0.571] than men. We also discovered that laborers [p = 0.047; CI = 0.351–0.992;

AOR = 0.590] and entrepreneurs [p = 0.030; CI = 0.266–0.934; AOR = 0.498] were less likely

to experience stigma related to mental health than respondents who worked in the civil/army/

teaching/lecturing fields. More detailed results can be found in Table 3.

Table 2. (Continued)

Variable Quality of Life Mental Health

Lower Higher p Lower Higher p
No 239 288 263 264 0.993

Yes 10 10 0.682 10 10

Ethnicity

Java 223 273 0.411 242 254 0.103

Others 26 25 31 20

Contracted COVID-19

Through public places 58 69 0.640 64 63 0.978

Through COVID-19 carrier 56 77 67 66

Unknown 135 152 142 145

Place of care

Hospital 77 80 0.294 78 79 0.946

Emergency hospital 172 218 195 195

Place of isolation

At home or another place 79 100 0.650 86 93 0.543

At hospital 170 198 187 181

Recovery duration

Less than a month 210 242 0.336 229 223 0.441

A month or more 39 56 44 51

Symptoms

No 222 263 244 241 0.600

Yes 27 35 0.787 29 33

Stigma

Low 22 68 25 65

Medium 182 201 0.000��� 197 186 0.000���

High 45 29 51 23

�p<0.1

��p<0.05

���p<0.01

https://doi.org/10.1371/journal.pone.0264218.t002
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Discussion

In the Indonesian setting, confirmed COVID-19 cases and deaths as well as recovered cases

continue to be reported; however, research on issues related to stigma, QoL and mental health

Table 3. Multivariate analysis of quality of life and mental health among COVID-19 survivors in Indonesia.

Variable Quality of Life Mental Health

AOR CI 95% p AOR CI 95% p

Sex

Male Ref. Ref.

Female 0.963 [0.667–1.391] 0.842 0.571 [0.393–0.830] 0.003���

Age

20–30 years old Ref. Ref.

31–40 years old 1.305 [0.746–2.282] 0.351 0.682 [0.386–1.206] 0.188

>40 years old 1.107 [0.655–1.870] 0.705 0.890 [0.521–1.520] 0.670

Highest educational level

School Ref. Ref.

University 0.898 [0.598–1.348] 0.603 1.381 [0.911–2.094] 0.129

Occupation

Civil/Army/Teacher/Lecturer Ref. Ref.

Laborer 1.430 [0.857–2.387] 0.171 0.590 [0.351–0.992] 0.047��

Entrepreneur 1.216 [0.662–2.234] 0.528 0.498 [0.266–0.934] 0.030��

Others 1.222 [0.764–1.954] 0.403 0.788 [0.491–1.264] 0.322

Marital status

Unmarried Ref. Ref.

Married 1.008 [0.642–1.581] 0.947 0.980 [0.620–1.547] 0.930

Ethnicity

Java Ref. Ref.

Others 1.270 [0.679–2.377] 0.455 1.851 [0.974–3.517] 0.060

Contracted COVID-19

Through public places Ref. Ref.

Through COVID-19 carrier 1.099 [0.712–1.697] 0.669 0.939 [0.604–1.460] 0.780

Unknown 1.282 [0.827–1.897] 0.267 0.921 [0.590–1.436] 0.716

Place of Care

Hospital Ref. Ref.

Emergency hospital 0.886 [0.711–1.543] 0.551 1.023 [0.683–1.534] 0.912

Place of isolation

At home or another place Ref. Ref.

At hospital 1.048 [0.788–1.759] 0.813 0.891 [0.602–1.320] 0.566

Recovery duration

Less than a month Ref. Ref.

A month or more 0.790 [0.484–1.289] 0.346 0.816 [0.602–1.320] 0.566

Stigma

Low Ref. Ref.

Medium 4.874 [2.451–9.691] 0.000��� 5.354 [2.671–10.734] 0.000���

High 1.744 [1.032–2.946] 0.038�� 1.840 [1.058–3.199] 0.031��

�p<0.1

��p<0.05

���p<0.01; AOR: Adjusted Odds Ratio; CI: Confidence Interval

https://doi.org/10.1371/journal.pone.0264218.t003
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status among COVID-19 survivors is currently limited. COVID-19 survivors seem to be vul-

nerable in the community, putting them at the greatest risk in the general population. We

found that a high level of stigma was positively correlated with lower QoL and mental health

status among Indonesian COVID-19 survivors. Our findings point toward stigmatization

among COVID-19 survivors and reveal the need to develop specific programs for targeted

groups.

Pandemics may increase stigmatization, as previously observed during the severe acute

respiratory syndrome (SARS) epidemic and the bubonic plague [28, 29]. The stigma and fear

that has developed alongside COVID-19 is likely due to the uncertain characteristics and

course of the disease as well as how it is treated. This is especially true when there are limited

approved treatments with unpredictable outcomes, which may generate negative psychological

responses. Thus, COVID-19 survivors are likely to be labeled and discriminated against

because of the perceived connotations of and links to the disease [30]. In addition, most coun-

tries were not prepared for the pandemic, thus exacerbating chronic inequities and increasing

the mortality rate [31–33]. A similar study from Hong Kong found that COVID-19 survivors

experienced a high level of externalized stigmatization compared to those with HIV/AIDS and

tuberculosis. The stigma that occurs in the community is due to the fear that survivors can still

transmit COVID-19, which is due to a lack of accurate knowledge and information [34, 35]

The stigma experienced by survivors can increase their suffering and cause them to hide symp-

toms to avoid discrimination. In addition, they may hide their medical history and informa-

tion about disease transmission, which can facilitate transmission in the community and

impact how the pandemic is controlled [30]. Thus, such an environment can fuel harmful ste-

reotypes and undermine social cohesion. Moreover, stigma can lead people to physical vio-

lence and hate crimes [31]. Creating a safe environment and providing respectful care may

result in better treatment for COVID-19 survivors when they return to their communities. In

addition, governments should focus on programs for disseminating the facts about COVID-19

across sectors by community leaders, mass media, artists or social influencers [36]. The subse-

quent increase in knowledge can lessen the anxiety associated with the COVID-19 pandemic.

In our study, stigma among COVID-19 survivors remained a salient issue that was signifi-

cantly associated with QoL. A high level of stigma was positively associated with lower QoL.

These findings are consistent with those of studies conducted among health care workers in

Italy and Egypt [37, 38]. Considering that stigma among COVID-19 survivors is a pressing

issue for individuals, the community, and health care workers, there is still a lack of research

into the relationship between stigma and QoL among COVID-19 survivors in the community.

More data are needed to scrutinize the impact of stigma on individual QoL. The only study

explaining the mechanism of stigma on QoL was conducted with regard to HIV [39]. In addi-

tion, our findings that COVID-19-related stigma has a significant correlation with survivors’

mental health are consistent with a previous study detailing how stigmatization is related to a

high possibility of having poor mental health [40]. COVID-19 survivors may experience excess

stress from stigma and discrimination, which may ultimately lead to mental disturbances. The

stigmatization process occurs as a result of fear and being held responsible for contracting

COVID-19 in the community. When this happens, individuals begin to gossip, become too

interested in their COVID-19 experiences, and become wary of interacting with survivors.

Such behavior leads to dread in disclosing a positive COVID-19 status as well as an unwilling-

ness to meet new individuals, particularly those from high-risk groups [41]. Finally, negative

effects on social interactions are associated with a reduction in the overall quality of life and

mental health of the individual.

In this study, we found that females were less likely to experience stigma related to mental

health than males; however, females present significantly higher levels of stress and anxiety
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and poorer mental health statuses [42]. Males also face problems associated with work,

income, family, and life transition factors that have an impact on stress and mental disorders.

Additionally, the lack of counseling facilities for men associated with stereotypes of masculin-

ity needs further attention [43, 44]. During the COVID-19 pandemic, male survivors also

experienced impacts on work, income, and self-actualization, which promote the development

of mental disorders [45, 46]. COVID-19 survivors have struggled to lead a meaningful life and

have been burdened with mental health issues [47, 48]. The significant correlation between

men and mental health leading to worse outcomes in COVID-19 has been supported by other

studies in China [49]. However, understanding and providing a psychological consultation

room can help reduce the psychological burden experienced by males.

We also discovered that laborers and entrepreneurs were less likely to experience stigma

related to mental health. Testing positive for COVID-19 while working as a laborer may cause

insecurity due to lost work productivity. However, a good and conducive work environment

can provide material, psychological and social support. Previous research has stated that a

good work environment can provide support for COVID-19 survivors to recover quickly and

promote enthusiasm during quarantine [50, 51]. Such support can be in the form of food,

money, and daily necessities. The WHO stated that the effects of stigma on mental health

among health care workers, patients, and survivors could be avoidable through adequate edu-

cation through the media [6]. Understanding the primary drivers of misinformation is critical

to preventing misjudgment in the community and increasing the sense of brotherhood among

individuals.

In our research, the respondents were asked specific questions about several elements of

their QoL and mental health. Standardized surveys measuring QoL and mental health status

can reduce information bias [26], which we believe is a strength of our study. To our knowl-

edge, this was the first analysis of stigma against Indonesian COVID-19 survivors associated

with mental health indicators and QoL. The results call for urgent action to develop programs

to destigmatize COVID-19 at every level, ranging from personal to policy. The main limitation

of this study is its cross-sectional design, which cannot explain causality. Additionally, the

study was conducted only in East Java Province; thus, the results of this study have limited gen-

eralizability because the respondents are representatives of the Indonesian population.

Conclusions

A considerable proportion of the COVID-19 survivors in this cross-sectional study experi-

enced COVID-19-related stigmatization at a medium level. Stigma among COVID-19 survi-

vors has a close relationship with their QoL and mental health. These findings highlight the

need for specific research and targeted interventions to address these issues for COVID-19

survivors. Given that Indonesia has suffered a high number of confirmed COVID-19 cases

and deaths, the stigma experienced by COVID-19 survivors should be more broadly studied.

COVID-19 survivors are a vulnerable group, and it is essential to identify new strategies to

promote the well-being of this group as soon as possible. Our findings can inform policy-

makers to ensure the availability of a safe environment supported by respectful care. Urgent

action is required to destigmatize COVID-19 at every level, ranging from personal to policy.
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