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standard. The journal’s scope is broad and includes the following areas : -Nanoscience -
Bioscience

Quartiles





The set of journals have been ranked according to their SJR and divided into four equal groups, four quartiles. Q1 (green) comprises the quarter of the

journals with the highest values, Q2 (yellow) the second highest values, Q3 (orange) the third highest values and Q4 (red) the lowest values.

Category Year Quartile

Biotechnology 2023 Q4

Biotechnology 2024 Q3

Biotechnology 2025 Q4

Find similar journals

All quartiles All countries All subject categories

Only Open Access Journals

Download

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 scientific

influence 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 scientific influence of

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

scientific discussion an average article of the journal is.

Year SJR

2023 0.215

Total Documents





Evolution of the number of published documents. All types of

documents are considered, including citable and non citable

documents.

Year Documents

2019 35

2020 119

2021 121

2022 120

2023 179

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 Year Value

External Cites per document 2019 0

% 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

2019 22.86

2020 16.81

2021 14.88

2023 2024 2025

Biotechnology
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Cites Year Value Year International Collaboration

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 2019 0

Uncited documents 2020 9

Uncited documents 2021 53

Uncited documents 2022 130

Uncited documents 2023 185

Uncited documents 2024 203

% Female Authors





Evolution of the percentage of female authors.

Year Female Percent

2019 37.04

2020 37.14

2021 38.82

2022 38.27

2023 37.92

2024 43.50

2025 43.26

Estimated APC





It estimates the article processing charges (APCs) a journal might

charge, based on its visibility, prestige, and impact as measured by the

SJR. It does not reflect the actual APC, but rather a calculated

approximation based on journal quality.

Year Est. APC (USD)

2019

2020

2021

2022

Estimated financial value





It represents the potential financial worth of a journal. It is obtained by

multiplying the journal's Estimated APC by the total number of citable

documents published over the past five years. This value reflects the

hypothetical revenue a journal could generate based on its estimated

publication costs and scholarly output.

Year Est. value (USD)

2019

2020

2021

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 defined as the number of citation from a journal

citing article to articles published by the same journal.

Cites Year Value

Self Cites 2019 0

Self Cites 2020 5

S lf Cit 2021 23

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) 2019 0.000

Cites / Doc. (4 years) 2020 1.914

Cites / Doc. (4 years) 2021 1.955

Cites / Doc. (4 years) 2022 1.291

Cites / Doc. (4 years) 2023 1.195

Cites / Doc. (4 years) 2024 1.473

Cites / Doc. (4 years) 2025 1.473

Cites / Doc. (3 years) 2019 0.000

Cites / Doc. (3 years) 2020 1.914

Cites / Doc. (3 years) 2021 1.955

Cites / Doc. (3 years) 2022 1.291

Cites / Doc. (3 years) 2023 1.258

Cites / Doc (3 years) 2024 1 619

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 2019 0

Non-citable documents 2020 0

N it bl d t 2021 0

Documents cited by public policy (Overton)





Evolution of the number of documents cited by public policy

documents according to Overton database.

Documents Year Value

Overton 2019 0

Overton 2020 0

Overton 2021 0

Overton 2022 0

Overton 2023 0

Overton 2024 0

Documents related to SDGs (UN)

Evolution of the number of documents related to Sustainable

Development Goals defined by United Nations. Available from 2018

onwards.
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Jamal Houssaini

9 months ago

Dear Editor,

I am writing to kindly inquire about the current status of our manuscript submitted to

AMG Transcend Association: Manuscript ID: lianbs-4519, Title: ''Structural and

Functional Properties of Cellulose/Mg–Al Layered Double Hydroxide Biocomposites:

Effects of Synthesis Methods and Thermal Stability''.

Authors: Soumia Mekdad, Hamid Ziyat, Jamal Houssaini, Mohammed Naciri Bennani,

Marwa Alaqarbeh,

Date of resubmission: 03 August 2025, We would be grateful if you could provide us

with an update regarding the review process. Thank you very much for your time and

assistance.

Kind regards,

Jamal Houssaini
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Research interests: Bioactive phytochemicals, foods and medicinal plants.
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Department of Pharmaceutics, ISF College of Pharmacy, GT Road (NH-95), Ghal Kalan, India

 (https://www.scopus.com/authid/detail.uri?authorId=35732275200)

Research interests: Development and characterization of novel carriers for wound healing; Enzymatic

debridement, a wound feedback loop for improved outcomes;

Gassan Hodaifa Meri

Pablo de Olavide University, Experimental Sciences Faculty, Molecular Biology and Biochemical

Engineering Department, Spain

 (https://www.scopus.com/authid/detail.uri?authorId=35326899000)

Research interests:  Microorganism growth;  Biotechnology of Microalgae;  Biomass;  Kinetic growth;

Biochemical composition of the biomass;  Enzymes technology;    Advanced oxidation

processes;  Wastewater treatment; Pesticides removal; Nematode growth; Chemical Engineering; Food Engineering.
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Key Laboratory of New Processing Technology for Nonferrous Metal and Materials (Ministry of

Education), College of Materials Science and Engineering, Guilin University of Technology, China
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Research interests: Functional inorganic and polymer nanomaterials for biological and

environmental applications.
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Department of Pharmaceutical Technology, Division of Pharmacognosy, Pharmacognosy and

Phytotherapy Research Laboratory, Jadavpur University, India
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Research interests: Pharmacognosy and Phytotherapy Research , Traditional Medicines  & Drug

Discovery;

Nima Rezaei

Children’s Medical Center Hospital, Dr. Qarib St, Keshavarz Blvd, Iran

 (https://www.scopus.com/authid/detail.uri?authorId=57204849465)

Research interests: Paediatric Immunology and Infectious Diseases; genetics & heredity; immunology;

primary immunodeficiency disorders; Cancer Immunology;

Pradeep K Sengupta

Department of Biophysics Molecular Biology and Bioinformatics, University of Calcutta, 92 Acharya

Prafulla Chandra Road, India

 (https://www.scopus.com/authid/detail.uri?authorId=7103155174)

Research interests: Bio and nano materials; Pharmacologically active phytochemicals , and their binding

to biomolecular targets, and their  inclusion in nano-vehicles for drug delivery, explored via

spectroscopic and computational tools.

Hrudayanath Thatoi

Department of Biotechnology, College of Engineering and Technology, Biju Patnaik University of

Technology, India

 (https://www.scopus.com/authid/detail.uri?authorId=18134726400)

Research interests:  Fermentation technology, Enzyme purification and characterisation; DNA and

plasmid isolation, PCR Amplification; Metal-microbe interaction and bioremediation study; DNA

fingerprinting, RFLP, RAPD analysis, Metagenomic analysis;

Hazizan bin Md Akil

School of Materials and Mineral Resources Engineering, Engineering Campus, Universiti Sains Malaysia,

Malaysia
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Research Interests: Polymer Composites, 3D printing of polymers and Hydrogels

Shakeel Ahmed

Department of Chemistry, Government Degree College Mendhar, Mendhar, India
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Research interests: Green Nanomaterials; Nanocomposites; Advanced Green Materials
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Research interests: Adsorption/separation processes in environmental applications; Materials Chemistry;

Synthesis and surface characterization of new adsorbent materials; Modification/impregnation of

materials; Carbon materials as adsorbents; Graphite oxide based/polymer nanocomposite adsorbents;

Deep desulfurization of fuels; Biomass conversion to activated carbon; Advanced oxidation

processes/Catalytic oxidation;

Badal Kumar Mandal

Department of Chemistry, School of Advanced Sciences, VIT University, India

 (https://www.scopus.com/authid/detail.uri?authorId=7102080708)

Research interests: interaction between metal nanoparticles and toxic heavy metals, remediation of toxic

heavy metals using metal nanoparticles and toxic effects of nanomaterials;

Ren-Cun Jin

College of Life and Environmental Sciences, Hangzhou Normal University, China

 (https://www.scopus.com/authid/detail.uri?authorId=10142829600)

Research interests: water pollution control and environmental biotechnology, which includes biological

nitrogen removal technology (i.e., anaerobic ammonium oxidation) development, high-efficient bioreactor

design, and optimization of wastewater treatment system for energy-saving and pollutant-reduction;

Monica Cristina Sakizlian

Department of Physical Education and Sport, University of Bucharest, Romania

Research interests: Human Motricity Sciences, Quality of Life

Rania Mohammed Hafez Mohammed Hathou

Department of Pharmaceutics and Industrial Pharmacy, Faculty of Pharmacy, Ain Shams University, Egypt

 (https://www.scopus.com/authid/detail.uri?authorId=15730942800)

Research interests: preparation of different drug and gene delivery carriers such as vesicles and colloidal

nanoparticles whether polymeric or lipid using different methods and studying the different physico-

chemical factors influencing the morphology, particle size and stability of these drug carrier; computer-

assisted dosage form design is my novel approach to drug delivery involving several bio and cheminformatics tools;

Kailas L. Wasewar

Department of Chemical Engineering, Visvesvaraya National Institute of Technology (VNIT), India

 (https://www.scopus.com/authid/detail.uri?authorId=6506156879)

Research interests: Biotechnology, Reaction Engineering, Process Intensification, Separation Technology,

Environmental Engineering, Ionic Liquids, Nanotechnology, CFD, Modeling & Simulation, and Reliability

Engineering;
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Research interests: Dairy science and technology (esp., fermented milks)

Functional foods; Probiotics and prebiotics in food products; Food chemistry (esp., food ingredient interactions);

Poonam Tandon

Physics Department, University of Lucknow, Lucknow, India

 (https://www.scopus.com/authid/detail.uri?authorId=36765652500)

Research interests: Working on gas sensing applications of nano-materials, active pharmaceutical

ingredients, synthetic and bio polymers, conducting polymers, biodegradable polymers. Research forté;

Experimental and theoretical studies on vibrational spectroscopy, molecular dynamics, phonon

dispersion, phase transition, DFT, ab initio dynamics and structural developments, structure activity relationship.

Keng-Liang Ou

College of Oral Medicine, Taipei Medical University, Taiwan

 (https://www.scopus.com/authid/detail.uri?authorId=55660541800)

Research interests: Biomedical Engineering; Bioengineering; Clinical Trials; Dentistry; Engineering

Physics; Dental Surgery;

Eugenia Bezirtzoglou

Democritus University of Thrace Faculty of Agricultural Development, Department of Food Science and

Technology, Greece

 (https://www.scopus.com/authid/detail.uri?authorId=7003748111)

Research interests: microbial ecology, gastrointestinal microflora, food and environmental microbiology.

Carmen Limban

Department of Pharmaceutical Chemistry, “Carol Davila” University of Medicine and Pharmacy, Romania

 (https://www.scopus.com/authid/detail.uri?authorId=15072175400)

Research interests: Medicinal and Pharmaceutical Chemistry; Materials Chemistry; Antimicrobials; Natural

Product Chemistry; Heterocyclic Chemistry; Organic Chemistry; Chemical Synthesis; IR; Pharmaceutical

Chemistry;

Goodarz Ahmadi

Department of Mechanical and Aeronautical Engineering, Clarkson University, USA

 (https://www.scopus.com/authid/detail.uri?authorId=35547337300)

Research interests: modeling pollutant transport, dispersion and turbulent flows of dense and dilute,

solid-gas or liquid mixtures with application to coal transport and processing, spray formation, and hot-

gas filtration

Chih-Hui Yang

Department of Biomedical Engineering Research Center, I-Shou University, Taiwan / National Applied
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Instrument Technology Research Center, National Applied Research Laboratories, Taiwan
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Research interests:

Chih-Yu Wang

Department of Biomedical Engineering, I-Shou University, Taiwan

Research interests:

Biomedical Engineering; Biomedical Devices; Biomedical Imaging; Biomedical Instrumentation; Medical

Electronics;

Yung-Sheng Lin

Department of Chemical Engineering, National United University, Taiwan

 (https://www.scopus.com/authid/detail.uri?authorId=7406582638)

Research interests: Implants; Tissue engineering; Biomedical Engineering; Biomedical Devices;

Biomedical Imaging; Biomedical Instrumentation; Medical Electronics;

Veronica Lazar

Department of Microbiology, Faculty of Biology, Universtity of Bucharest, Romania

 (https://www.scopus.com/authid/detail.uri?authorId=16310319700)

Research interests: applied microbiology; Immunology; Virology;

Mariana Chirea

Faculdade de Ciências, Universidade do Porto, Portugal

 (https://www.scopus.com/authid/detail.uri?authorId=9940726100)

Research interests: Electron transfer kinetics at films composed of spherical nanomaterials and

polymers, thiol and nanorods, thiol and nanostars or films of nanodendrites for applications in

electrochemical sensing, fuel cells  or energy storage devices; catalytic activity of nanomaterials in

various chemical reactions with industrial applications;

Coralia Bleotu

Stefan S. Nicolau Institute of Virology, Bucharest, Romania

 (https://www.scopus.com/authid/detail.uri?authorId=8315543500)

Research interests: Bacterial Cell Culture; Antimicrobials; Antibiotic Resistance; Antibiotics; Pathogens;

Bacteria; Microscopy; Bacterial Antibiotic Resistance; Biofilm Formation; nflammatory Diseases;

Francesco Baino

Department of Applied Science and Technology, Politecnico di Torino, Italy

 (https://www.scopus.com/authid/detail.uri?authorId=23395786300)

Research interests: bioceramics, bioactive glasses and composite biomaterials for tissue engineering

and medical implants, as well as processing and testing of advanced ceramics
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University of the Pacific, Arthur A. Dugoni School of Dentistry, San Francisco, USA
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Research interests: Gene therapy of oral cancer; Eliminating HIV-infected cells; Targeted non-viral

vectors for gene delivery; Therapy of oral Candida and Porphyromonas infections;

Oguzhan Gunduz

Centre of Nanotechnology & Biomaterials Applied and Research at Marmara University, Turkey

 (https://www.scopus.com/authid/detail.uri?authorId=12797373800)

Research interests: Bone cements, Bioceramics, Drug delivery nanocarries.

Jianlin Liu

School of Pipleline and Civil Engineering, China University of Petroleum, Qingdao, P.R. China

 (https://www.scopus.com/authid/detail.uri?authorId=55705987500)

Research interests: soft matter mechanics, applied mathematics, nonlinear mechanics in structures and

micro/nano-mechanics;

Nicolae Corcionivoschi

National Children Research Centre, Crumlin, Dublin, Ireland

 (https://www.scopus.com/authid/detail.uri?authorId=26534062800)

Research interests: bacterial virulence, isolation and testing of novel pre and probiotics, and the

development of novel technologies for more efficient detection of foodborne pathogens

Wameath Sh. Abdul-Majeed

University of Nizwa, Oman

 (https://www.scopus.com/authid/detail.uri?authorId=54402262400)

Research interests: application of non-thermal plasma in industrial fields, and the environmental and

health sectors;

Alina Maria Holban

Department of Microbiology, Faculty of Biology, University Politehnica of Bucharest, Romania

 (https://www.scopus.com/authid/detail.uri?authorId=55630243600)

Research interests: antimicrobial therapy; nanostructured drugs; biofilms; host-pathogen interactions;

Valentina Grumezescu

Lasers Department, National Institute for Lasers, Plasma and Radiation Physics – INFLPR, Magurele,

Romania

 (https://www.scopus.com/authid/detail.uri?authorId=55209888700)

Research interests: thin coatings; modulation of microbial biofilm; drug targeting; hard tissue engineering;
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State Key Laboratory of Food Science and Technology, 1800 Lihu Avenue, China

 (https://www.scopus.com/authid/detail.uri?authorId=36840373200)

Research interests: Nutraceuticals; Functional foods; Nutrition; Food Science;

Majid Monajjemi

Department of Chemistry, Science and Research Branch, Islamic Azad University, Iran

 (https://www.scopus.com/authid/detail.uri?authorId=6701810683)

Research interests: molecular modeling and QM/MM calculations of macro-biomolecules, electronic

structure calculations of nano-biomolecules, non-bonded electronic structure of BnNn rings, NMR

contour maps, and quantum investigations of non-bonded interactions

Andivelu Ilangovan

School of Chemistry, Bharathidasan University, India

 (https://www.scopus.com/authid/detail.uri?authorId=6506677005)

Research interests: organic chemistry; natural products; biological evaluation of organic compounds;

crystal structure; biomimetic structures;

Elias C. Aifantis

Aristotle University of Thessaloniki, Greece / Mechanics and Optics University ITMO, Saint Petersburg,

Russian Federation

 (https://www.scopus.com/authid/detail.uri?authorId=34871245600)

Research interests: dislocation patterning and material instabilities, gradient elasticity and plasticity,

chemomechanics and nanomechanics.

Tadeusz Hryniewicz

Department of Engineering and Informatics Systems, Koszalin University of Technology, Poland

 (https://www.scopus.com/authid/detail.uri?authorId=6604026438)

Research interests: Machine technology, Surface technology, Surface electrochemistry

studies, Hydrogen embrittlement cases, Electrochemical corrosion studies, Plasma Electrolytic

Oxidation.

Iola Melissa Fernandes Duarte

CICECO – Aveiro Institute of Materials, Department of Chemistry, University of Aveiro, Portugal

 (https://www.scopus.com/authid/detail.uri?authorId=7007025414)

Research interests: immune metabolic deregulations in chronic inflammatory diseases; tumour

metabolism, anticancer drugs and nanomedicines, biological responses to nanomaterials.

Mustafa Turkyilmazoglu

Department of Mathematics, University of Hacettepe, Turkey

 (https://www.scopus.com/authid/detail.uri?authorId=6603562364)

Research interests: Fluid mechanics, Hydrodynamic stability theory, Rotating-disk flow, High-Reynolds

number flows, Triple-deck asymptotic theory of compressible viscous flows, Numerical simulation.
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Javed Ali

Department of Pharmaceutics, Faculty of Pharmacy, Jamia Hamdard, Hamdard Nagar, India

 (https://www.scopus.com/authid/detail.uri?authorId=25641028400)

Research interests: Improving oral bioavailability of BCS class II and Class IV drugs using polymeric

conjugates and lipid based systems like microemulsions, nanoemulsions, solid lipid nanoparticles and

nanostructured lipid carriers

Mieczysław Jurczyk

Institute of Materials Science and Engineering, Poznan University of Technology, Poland

 (https://www.scopus.com/authid/detail.uri?authorId=26643557700)

Research interests: nanoscience, nanotechnology, nanostructured materials; non-equilibrium processing

and properties of advanced materials/nanomaterials; microstructural characterization; powder

processing; composites/nanocomposites; porous metallic bionanomaterials/bionanocomposites;

hydrogen storage materials/nanomaterials

Hamidreza Sadegh

West Pomeranian University of Technology, Faculty of Chemical Technology and Engineering, Poland

 (https://www.scopus.com/authid/detail.uri?authorId=57050269300)

Research interests: nanomaterials, adsorption, wastewater management, adsorbent, polymer membrane,

and photocatalyst.

Tony Hadibarata

Faculty of Engineering and Science, Curtin University, Malaysia

 (https://www.scopus.com/authid/detail.uri?authorId=16233109100)

Research interests: Environmental engineering; Bioremediation of toxic Pollutants; Environmental

chemistry, Microbiology, Toxicology; Water and wastewater treatment; Industrial microbiology.

Emir Baki Denkbas

Bioengineering Department, Hacettepe University, Turkey

 (https://www.scopus.com/authid/detail.uri?authorId=6701662131)

Research interest: Polymer Technology: Production of polymers which have different type of bulk and

surface charecteristics, shape and geometries;  Biomaterials: Production and charecterization of

polymeric biomaterials and modification of the surface of polymeric biomaterials by different methods

(by chemically, biologically, plasma etc.); Biotechnology: Preparation of polymeric biomaterials for cell culture studies and their

applications; Controlled Drug Release Systems: Microencapsulation of some drugs by biodegradable polymeric microspheres;

Tissue Culture Engineering: Hepatocyte immobilization on chemical, biological or plasma modified polymeric surfaces;

Nanobiotechnology: Preparation and characterization of nanocarriers for gene and cancer therapy.

Sibel A. Ozkan

Ankara University, Faculty of Pharmacy, Department of Analytical Chemistry, Tandogan, Turkey

 (https://www.scopus.com/authid/detail.uri?authorId=7102661492)

Research interest: analysis of pharmaceuticals with using separation techniques especially on liquid

chromatography, method development and their validation, electroanalytical techniques, novel

electrode materials, nano-structured materials, surface–modified electrodes, fabrication of biosensors

and nano-sensors, analysis of pharmaceuticals from their dosage forms and biological samples.
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Cristobal Noe Aguilar Gonzalez

Department of Food Research (DIA-UAdeC), School of Chemistry, University Autonomous of Coahuila,

Mexico

 (https://www.scopus.com/authid/detail.uri?authorId=7102461199)

Research interest: Tannase; Bioactive Extraction; Active Peptides; Active Oligosaccharides; Candelilla

Wax; Tannins-Gallic acid-Ellagic acid; Solid-State Fermentation; Edible Films and Coatings; Bioactives

and Bioactivities; Biocontrol

Rajeshwar Sinha

Laboratory of Photobiology and Molecular Microbiology, Centre of Advanced Study in Botany, Banaras

Hindu University, India

 (https://www.scopus.com/authid/detail.uri?authorId=35485458700)

Research interest: UV radiation effects on aquatic ecosystems (DNA damage and repair,

phycobiliproteins, mycosporine-like amino acids and scytonemin)

Pathik Kumbhakar

Nanoscience Laboratory, Dept. of Physics, National Institute of Technology Durgapur, India

 (https://www.scopus.com/authid/detail.uri?authorId=6701424407)

Research interest: Biosensors, Electrochemical Biosensors, DNA and Aptamer Biosensors, Bioelectro-

analytical Chemistry, Material Sciences, Conducting Polymer, NanoMaterials, Surface Modification.

Hassan Vatandoost

Department of Environmental Chemical Pollutants and Pesticides, National Institute for Environmental

Research, School of Public Health , Tehran University of Medical Sciences, Iran

 (https://www.scopus.com/authid/detail.uri?authorId=9743822200)

Research interest: Study on arthropod borne disease such as CCHF, relapsing fever, Dengue fever,

leishmaniasis; Study on epidemiology of malaria; Study on insecticide residue; Evaluation of different

insecticide at phase I, II and III of WHOPES; Investigation of ecology of mosquitoes; Study on the identification of mosquitoes using

molecular genetics; Investigation on the mechanisms involved in insecticide resistance in arthropods; Study on the functional basis

of insecticide resistance on malaria vectors; Using of biological contort agents including Lagenidium giganteum, Bacillus

thuringiensis for malaria vectors.

N. Sandeep

Department of Mathematics, Central University of Karnataka, Kalaburagi, India

 (https://www.scopus.com/authid/detail.uri?authorId=56626558400)

Research interest: Computational Fluid Dynamics; Convective Heat and Mass Transfer in MHD flows;

Heat and Mass Transfer in Nanofluids; Heat and Mass Transfer in Dusty fluids; Heat and Mass Transfer in

Dusty nanofluids; Ordinary and Partial Differential equations; Flows through porous media; Mathematical

Modelling; Numerical Methods.

Trchounian Armen
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Abstract: An individual’s response to a threatening alteration is called stress, whereas a stressor is 

defined as a personal reaction to an external event. Since the COVID-19 disease pandemic was first 

announced, vaccination has become one of the government’s controls and prevention measures to 

overcome the pandemic. Prolonged stress can lead to the inefficacy of the vaccine, thus promoting more 

immediate and transient vaccine adverse events. This study aimed to seek the relationship between 

stress and adverse event incidence after COVID-19 vaccination. The cross-sectional study was 

conducted on 244 respondents (18 – 40 years old) in Depok City, Indonesia. Stress levels were assessed 

by the Perceived Stress Scale, while Side Effects of COVID-19 vaccination and Opinion Survey were 

collected immediately after the vaccination. The data were analyzed using the Chi-Square test regarding 

stress on the adverse events after COVID-19 vaccination with a significance level of p <0.05, p-value 

= 0.000. The relationship between sex and age with the incidence of the adverse event after COVID-19 

vaccination obtained p-values of 0.951 and 0.490, respectively. This study showed that the incidence 

of the adverse event after COVID-19 vaccination was statistically related to stress but not sex and age. 

Keywords: stress level; COVID-19 vaccine; side effects. 

© 2022 by the authors. This article is an open-access article distributed under the terms and conditions of the Creative 

Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/). 

1. Introduction 

Since 2020, the world has struggled to overcome a viral respiratory disease, called 

coronavirus disease 2019 (COVID-19), caused by SARS-CoV-2. The world started focusing 

on Hubei province in the People's Republic of China in October 2019, as this was the first 

encounter, even though later, scientists found coronavirus in several wastewater samples in 

Spain in March 2019 [1]. Control efforts to sluggish the transmission of COVID-19 disease 

and reduce soundness impacts have been carried out by various countries in the world, 

including Indonesia [2], by implementing social distancing, partial and or complete lockdowns, 

school or work activities were done from home, closing places of business, and the urge to 

wear masks in public places [3].  

Forms of COVID-19 that spread rapidly have emerged over the last two years. An 

increase in the incidence of COVID-19 has been reported as soon as the re-opening of 

community and economic activities, and other new variants are likely to emerge in the future 

[4]. Therefore, there is an urgency for long-range prevention efforts, and vaccination is one of 

https://nanobioletters.com/
https://nanobioletters.com/
https://doi.org/10.33263/LIANBS124.150
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0002-9641-4915
https://orcid.org/0000-0002-5975-7089


https://doi.org/10.33263/LIANBS124.150  

 https://nanobioletters.com/ 2 of 6 

 

the effective and efficient means to protect the public from the effects of SARS-CoV-2 [5,6]. 

In January 2021, Indonesia began implementing the COVID-19 vaccination program, and 

almost all developed vaccine types, such as inactivated whole virus, protein subunit, or viral 

vector, are used nowadays [7,8]. The vaccine's efficacy sometimes is lower than expected, as 

it may depend on the person who accepts the vaccine [9,10].  

As the pandemic was declared by WHO in March 2020, this disease has already spread 

through more than 200 countries, thus causing confusion and stress to the population 

worldwide. Stress is the body's reaction to tension or stressors often set off while encountering 

new, unforeseen, or compromising circumstances [11]. Stressors can incorporate mental, 

social, and psychological factors that may extensively impact the immune response to the 

vaccine [12]. Psychological factors yield a counteracting agent reaction toward immunizations, 

especially in younger people [10,13]. There is proof that as well as lessening the viability of 

immunizations, stress can set off extra brief and transitory secondary effects, including fatigue 

and a terrible attitude [9,14]. One study from the University of Ohio revealed that when an 

individual is more worried and restless about getting a COVID-19 inoculation, it might take 

more time for antibodies to create, and incidental effects might happen after immunization 

[10,15].  

Regarding the limited data about the effect of stress on adverse events after COVID-19 

vaccination, we aim to carry out this research on adult people confirming the occurrence of 

adverse events after vaccination as the recipients went through the process of vaccination under 

stress. 

2. Materials and Methods 

2.1. Study population and ethics. 

The research was conducted for 3 months, from August until November 2021. As many 

as 244 persons, 85 men and 158 women aged 18–40 years old, and have received two doses of 

the COVID-19 vaccine from four villages in Limo sub-district, Depok city, Indonesia, were 

recruited as respondents. This study received ethical approval from the Trisakti University 

Medical Research Ethics Commission (protocol code 56/KER-FK/IX/2021).  

2.2. Methods. 

The stress level was assessed using questionnaires according to Hary & Pricianee [7], 

including the perceived stress scale. Meanwhile, the events subsequent to getting a COVID-19 

vaccination were assessed Side Effects and Opinions Following COVID-19 Vaccination.  

2.3. Statistical analysis. 

The data were statistically analyzed using the Chi-square test to see whether there is a 

relationship between stress and adverse events after COVID-19 vaccination. Statistical analysis 

was performed using SPSS 25.0 for Windows software with a 95% confidence level (a = 0.05). 

Results were considered statistically significant at p < 0.05. 

3. Results and Discussion 

As of 2nd February 2022, more than 4.3 million people in Indonesia have been 

diagnosed with coronavirus 2019 (COVID-19), and over144,000 of them passed away [16]. A 
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powerful and effective vaccine to save many lives consistently is one method to overcome this 

pandemic [17]. Accepting vaccines in the community is an important component of achieving 

high vaccination coverage [18]. Table 1 shows that women and the middle-aged population are 

more likely to comply with the government’s regulation in receiving a full vaccination package. 

It has been known widely that sex differences stand as one factor that may affect the 

immune response [19], in addition to natural elements and psychosocial factors [20]. We found 

no significant relationship between sex and the incidence of adverse events after COVID-19 

vaccination (p = 0.951). The Centers for Disease Control and Prevention (CDC) reports that 

most responses to COVID-19 immunization are not serious, and over 79% of those happen in 

females [21]. 

Table 1. Characteristic of Respondents. 

Variables SE positive (%) SE negative (%) Total p-Value 

Sex   N (%)  

0,951a - Male  31 35,23 57 64,77 88 (36,07) 

- Female  54 36,1 102 65,38 156 (63,93) 

Age       

- 18- 39 27 28,12 69 71,87 96 (39,34) 

0,490* - 40-59  65 45,77 77 54,22 142 (58,20) 

- >60 5 83,33 1 16,67 6 (2,46) 

Stress Level       

- Low  40 58,82 28 41,18 68 (27,87) 

0,000* - Moderate  48 27,91 124 72,09 172 (70,49) 

- Severe  1 25,0 3 75,0 4 (1,64) 
          a Chi-Square test, p < 0,05 

       * Mann-Whitney test, p < 0,05 

Vaccination is a way to activate the body's immune system by introducing a weakened 

pathogen or a part of the pathogen to the human’s body, but sometimes there would be side 

effects following vaccination. This situation happens when the inflammatory response is 

exceeding than expected. Various studies showed that women generally have stronger and 

healthier immune systems, which leads to higher antibody production, making women more 

susceptible to the side effects of the COVID-19 vaccine than men [20,21]. A study by Gee et 

al. [22] analyzed the safety data of more than 13 million doses of the first COVID-19 vaccine 

administered in the United States of America (USA) alone. This study concluded that side 

effects appeared more in women than men, even though the vaccine was given to only 61 

women. Ilardi et al. [23] concluded in a research report that COVID-19 infection risk factors 

also comprised sex and age.  

Age is one important factor determining vaccine response, as age triggers immune 

response modification. This study's findings showed no statistically significant relationship (p 

= 0.490) between age and adverse events. Unfavorable occasions that happen after COVID-19 

immunization at all ages are generally similar, and there is no distinction in either onset or 

severity. We also found a smaller portion of the respondents aged > 60 who experienced 

adverse events after the COVID-19 vaccination compared to younger adults. Beatty et al. also 

reported the same results, as adverse events were more common in younger respondents [24].  

Another significant characteristic of the maturing immune system is a low-level pro-

inflammatory cytokine, as can be seen in older people, contributing to the vulnerability of 

infection. This phenomenon also leads to a lack of response to vaccination [21,25]. Younger 

adults generally have a more robust immune system, resulting in a firmer immune response to 

vaccines and a higher-up of adverse events. In contrast, one study concluded that the frequency 

of adverse events was the same across the age groups, but the tendency increased along with 
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age [18]. Another preceding study further stated that there was no relation between age and the 

incidence of adverse events after COVID-19 vaccination [26].  

Albeit the security and viability of several COVID-19 immunizations have been 

validated, the people in the community have many considerations regarding the adverse effects. 

Those concerns greatly impacted public readiness to have vaccines, thus lowering vaccination 

coverage [27,28].  

Even though stress is a normal defense mechanism in humans, excessive stress could 

harm physical health by inhibiting the human immune response [29]. Psychological stress or 

anxiety interfacing with COVID-19 immunization needs to be lowered for self-confidence 

boosting and forbearance of vaccination [30,31]. Some studies showed that stress is one of the 

variables that can repress the immune reaction in vaccination, thus simultaneously triggering 

side effects following COVID-19 vaccination from mild to moderate levels [10,15]. One 

foregoing study stated that stress is related to the beginning of adverse effects after the COVID-

19 vaccination [26], as another study revealed that the adverse effects might be varied from 

lower efficacy to nocebo effect [32] due to disruption and unbalanced binding of hormones and 

receptors, which leads to glucocorticoid receptor resistance, and at the end which will affect 

the body's immune system. The nocebo impact is a negative response characterized by hostile 

side effects and mostly triggered by a negative mindset that an undesirable event will occur 

following vaccine management or other clinical intervention. Nocebo effect could be systemic 

or just local symptoms, including local pain at the injection site, fatigue, and headache [32,33].  

Similar to the past report, the respondents' anxiety in this examination showed a huge 

relationship with the occurrence of unfriendly occasions after COVID-19 immunization. Stress 

and negative contemplations can influence the immunization reaction, particularly the lower 

neutralizer reaction after inoculation, which can fortify and stretch out the intense provocative 

response to the antibody, thus invigorating the beginning of unfavorable occasions after 

COVID-19 inoculation [11,34,35]. 

4. Conclusions 

This research reaffirms that stress is related to the frequency of adverse events 

following COVID-19 vaccination. Sex and age are believed to have a role in influencing the 

immune system response; however, in this research, there was no significant relationship 

between sex and age with the incidence of adverse events after COVID-19 vaccination. A better 

understanding of other psychological factors is needed to adjust the vaccination 

implementation strategy to get high coverage of any vaccination. 
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Abstract:
An individual's response to a threatening alteration is called stress, whereas stressor is defined
as personal reaction to an external event. Since the COVID-19 disease pandemic was first
announced, vaccination has become one of the government's controls and prevention measures
to overcome the pandemic. Prolonged stress can lead to inefficacy of the vaccine, thus promoting
more immediate and transient vaccine adverse events. This study aimed to seek the relationship
between stress and the adverse events incidence after COVID-19 vaccination. The cross-sectional
study was conducted on 244 respondents (18 - 40 years old) in Depok City, Indonesia. Stress
levels were assessed by Perceived Stress Scale, while Side Effects of COVID-19 vaccination and
Opinion Survey were collected immediately after the vaccination. The data were analyzed using
the Chi-Square test regarding stress on the adverse events after COVID-19 vaccination with a
significance level of p 0.05, p value = 0.000. The relationship between sex and age with the
adverse events incidence after COVID-19 vaccination obtained p-values of 0.951 and 0.490,
respectively. This study showed the adverse events incidence after COVID-19 vaccination was
statistically related to stress, but not to sex and age.Keywords: stress level; COVID-19 vaccine;
side effects.c 202
2 by the authors.
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/).1. Introduction
Since 2020, the world was struggling to overcome a viral respiratory disease, so called
coronavirus disease 2019 (COVID-19), which caused by SARS-CoV-2. The world start focusing to
Hubei province in People Republic of China in October 2019, as this was the first encounter, even
though later, scientist found coronavirus in several samples of wastewater in Spain in March
2019. [1]. Control efforts to sluggish the transmission of COVID-19 disease and reduce soundness
impacts have been carried out by various countries in the world, including Indonesia [2], by
implementing social distancing, partial and or complete lockdowns, school or work activities were
done from home, closing places of business, and the urge to wear masks in public places [3].
New form of COVID-19 that spread rapidly have emerged over the last two years.

Plagiarism detected: 0.2% https://www.bmj.com/content/375/bmj-2021-06…
An increase in the incidence of COVID-19
has been reported as soon as the re-opening of community and economic activities, and other
new variants are likely to emerge in the future [4]. Therefore, there is an urgency of long-range

https://plagiarism-detector.com 4/12

https://plagiarism-detector.com/smf_bb/index.php/topic,105.0.html
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0256496#sec006
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0256496#sec006
https://nanobioletters.com/
https://www.bmj.com/content/375/bmj-2021-068302


id: 8

id: 9

id: 10

prevention efforts and vaccination is one of the effective and efficient means to protect the public
from the effects of SARS-CoV-2 [5,6]. In January 2021 Indonesia began the implementation of
COVID-19 vaccination program and almost all types of vaccines that have been developed, such
as inactivated whole virus, protein subunit or viral vector, are used nowadays [7,8]. The efficacy
of vaccine sometimes is lower than expected, as it may depends on the person who accept the
vaccine [9,10]. As pandemic situation declared by WHO in March 2020, this disease has already
spread through more than 200 countries, thus causing confusion and stress to the population all
over the world. Stress is the body's reaction to tension or stressors that are much of the time set
off while encountering new, unforeseen, or compromising circumstances [11]. Stressors can
incorporate mental, social, and psychological factors that may extensively impact the immune
response to vaccine [12]. Psychological factors yield a counter acting agent reaction toward
immunizations, especially in younger person [10,13]. There is proof that as well as lessening the
viability of immunizations, stress can likewise set off extra brief and transitory secondary effects,
including fatigue and a terrible attitude [9,14]. One study from University of Ohio revealed that
when an individual is more worried and more restless about getting a COVID-19 inoculation, it
might take more time for antibodies to create and incidental effects might happen after
immunization [10,15]. Regarding the limited data about the effect of stress with adverse events
after COVID-19 vaccination, we aim to carry out this research in adult people confirming the
occurrence of adverse events after vaccination as the recipients went through the process of
vaccination under stress.
2. Materials and Methods
2.1. Study population and ethics.The research was conducted for 3 months from August until
November 2021. As many as 244 persons consisted of 85 men and 158 women were collected
from four villages in Limo sub-district, Depok city, Indonesia that has received two doses of the
COVID-19 vaccine, age 18 - 40 years old, were recruited as respondents. This study was received
ethical approval from the Trisakti University Medical Research Ethics Commission (protocol code
56/KER-FK/IX/2021). 2.2. Methods.Stress level was assessed by using questionnaires according to
Hary & Pricianee [7], inclusive of perceived stress scale, meanwhile the events subsequent to
getting a COVID-19 vaccination was assessed Side Effects and Opinions Following COVID-19
Vaccination. 2.3. Statistical analysis.The data were statistically analyzed using the Chi-square test
to see whether there is a relationship between stress and adverse events after COVID-19
vaccination.
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were considered statistically significant
at p 0.05.
3. Results and Discussion
As per 2
nd February 2022, more than 4.3 million people in Indonesia have been diagnosed with
coronavirus 2019 (COVID-19) and over than 144,000 of them passed away [16]. Powerful and
effective vaccine to save a large number of lives consistently is one method to overcome this
pandemic [17]. The acceptance of vaccine in the community is an important component to
achieve a high vaccination coverage [18]. Table 1 showed that women and middle-aged
population more likely to comply with government's regulation in receiving full package of
vaccination.It has been known widely that sex differences stand as one factor that may affect the
immune response [19], in addition to natural elements and psychosocial factors [20]. We found
no significant relationship between sex and the incidence of adverse events after COVID-19
vaccination (p = 0.951).
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those happened in females [21].
Table 1.
Characteristic of Respondents.Variables
SE positive (%)
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SE negative (%)
Total
p-Value
Sex
N (%)
0,951
aMale 31
35,23
57
64,77
88 (36,07)
Female 54
36,1
102
65,38
156 (63,93)
Age
18- 39
27
28,12
69
71,87
96 (39,34)
0,490*
40-59 65
45,77
77
54,22
142 (58,20)
60
5
83,33
1
16,67
6 (2,46)
Stress Level
Low 40
58,82
28
41,18
68 (27,87)
0,000*
Moderate 48
27,91
124
72,09
172 (70,49)
Severe 1
25,0
3
75,0
4 (1,64)
/w:t /w
a Chi-Square test, p 0,05 /w:t 
* Mann-Whitney test, p 0,05Vaccination is a way to activate body's immune system by
introducing weaken pathogen or the part of the pathogen to human's body, but sometimes there
would be side effects following vaccination. This situation happened when the inflammatory
response is exceeding than expected. Various studies showed that women in general
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have stronger and healthier immune systems
which lead to higher antibodies production, making women more susceptible to the side effects
of the COVID-19 vaccine than men [20,21].
A study by Gee et al. [22] analyzed the safety data of more than 13 million doses of the first
COVID-19 vaccine administered in Unites States (USA) alone. This study concluded that side
effects appeared more in women than men, even though the vaccine was given to only 61
women. Ilardi et al. [23], concluded in a research report that COVID-19 infection risk factors also
comprised of sex and age. Age is one important factor that determine vaccine response as age is
a trigger for immune response modification. The findings in this study showed that there was no
statistically significant relationship (p = 0.490) between age and the adverse events. Unfavorable
occasions that happen after COVID-19 immunization at all ages are generally similar and there is
no distinction in either onset or severity. We also found that there were smaller portion of the
number of respondents aged 60 years who experienced adverse events after the COVID-19
vaccination, if compared to younger adults. Beatty et al, also reported the same results as
adverse events were more common in younger respondents [24]. Another significant
characteristic of the maturing immune system is a low-level pro-inflammatory cytokine as can be
seen in elder people, which contribute to vulnerability of infection. This phenomenon also leads to
lack of response in vaccination [21,25]. Younger adults generally have a more robust immune
system, resulting in a firmer immune response to vaccines and a higher-up of adverse events. In
contrast, one study concluded that the frequency of having adverse events was the same all
across the age groups, but the tendency was increasing along with age [18]. Another foregoing
study further stated that there was no relation between age and the incidence of adverse events
after COVID-19 vaccination [26]. Albeit the security and viability of several COVID-19
immunizations have been validated, there are many considerations of the people in community
regarding the adverse effects. Those concerns had huge impact in lowering public readiness in
having vaccine thus lowering the vaccination coverage [27,28]. Even though stress is a normal
defense mechanism in human, excessive stress could be harmful for the physical health, one of
which is by inhibiting the human immune response [29]. Psychological stress or anxiety
interfacing with the COVID-19 immunization needs to be lowered for the self-confidence boosting
and forbearance of vaccination [30,31]. Some studies showed that stress is one of the variables
that can repress the immune reaction in vaccination, thus simultaneously triggering side effects
following COVID-19 vaccination from mild to moderate level [10,15]. One foregoing studies stated
that stress is related to the beginning of adverse effects after the COVID-19 vaccination [26], as
another study revealed that the adverse effects may varied from lower efficacy to nocebo effect
[32], due to disruption and unbalanced binding of hormones and receptors, which leads to
glucocorticoid receptor resistance, and at the end which will affect the body's immune system.
The nocebo impact is a negative response characterized by hostile side effects and mostly
triggered by a negative mindset that an undesirable event will occur following vaccine
management or other clinical intervention. Nocebo effect could be systemic or just local
symptoms, including local pain at the injection site, fatigue, headache [32,33]. Similar with the
past report, the respondents' anxiety in this examination showed a huge relationship with the
occurrence of unfriendly occasions after COVID-19 immunization. Stress and negative
contemplations can influence the immunization reaction, particularly lower neutralizer reaction
after inoculation, which can fortify and stretch out the intense provocative response to the
antibody, which thus will invigorate the beginning of unfavorable occasions after COVID-19
inoculation [11,34,35].4. Conclusions
This research reaffirms that stress is related to the frequency of adverse events following COVID-
19 vaccination. Sex and age believed to have a role in influencing the immune system response,
however, in this research,
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