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Abstract
Background Since the beginning of the COVID-19 pandemic, different countries sought to manufacture and supply 
effective vaccines to control the disease and prevent and protect public health in society. The implementation of 
vaccination has created many ethical dilemmas for humans, which must be recognized and resolved. Therefore, 
the present study was conducted to analyze the ethical considerations in vaccination against COVID-19 from the 
perspective of service providers.

Methods The present qualitative research was conducted in 2022 in the north of Iran. The participants included 23 
health workers with at least five years of work experience and members of the COVID-19 vaccination team. The data 
were initially collected through systematic semi-structured interviews, then snowball sampling and finally continued 
until data saturation. The next steps were transcription of interviews, identification of meaning units, coding, 
categorization based on similarity and symmetry, extraction of themes and the analysis of themes through content 
analysis.

Results The analysis of participants’ experiences led to the extraction of five main categories of themes and fifteen 
sub-categories of the ethical considerations of COVID-19 vaccination. Safe and standard vaccine production, vaccine 
supply, fairness, respect for autonomy, and accountability were the main categories. The subcategories included 
compliance with scientific and ethical procedures, effectiveness and profitability of vaccine, absence of severe adverse 
effects, allocation of resources for vaccine supply, vaccine availability, diversity and comprehensiveness of alternative 
vaccines, vaccination prioritization, prioritization of the vulnerable populations of society, autonomy of patient (equal 
rights), autonomy of community, autonomy of service providers, reporting correct information, reporting vaccine side 
effects, public trust and acceptance.

Conclusion The health system managers should be adequately prepared to solve the ethical problems posed 
by COVID-19 vaccination. Therefore, it is recommended to avoid haste in vaccination and pay more attention to 
vaccination safety standards, provide sufficient resources for a comprehensive vaccine supply, pay close attention to 
collective interests versus individual interests, and meet community needs.
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Background
On December 29, 2019, doctors in hospitals in Wuhan, 
China noticed unusual cases of patients with pneumo-
nia. Only then the unusual prevalence of the virus was 
reported in different places [1]. Finally, on January 9, 
2020, the World Health Organization (WHO) announced 
the cause of this disease to be a new coronavirus named 
nCoV-2019 [2]. After the increase in infected cases and 
the global spread of the virus, on January 30, 2020, the 
WHO announced the spread of the new coronavirus as 
the sixth cause of public health emergency worldwide, a 
threat to all countries [3]. Coronavirus (COVID-19) is a 
large family of viruses that may cause respiratory infec-
tions from colds to more severe diseases such as MERS 
and Sars [4]. The symptoms of the virus vary from mild 
to severe [5]. The COVID-19 virus mainly causes respi-
ratory disorders with symptoms ranging from mild dis-
ease with muscle pain, sore throat, cough, fever, anosmia 
and diarrhea [5–9] to moderate to severe symptoms such 
as acute respiratory distress, multiple organ failure and 
finally mortality [10].

Different approaches have been employed to deal with 
the spread of infectious diseases. Countries take a range 
of legal measures and mandatory interventions such as 
mandatory vaccination, mandatory medical examina-
tion, quarantine, isolation, or arresting the infected [11]. 
Some experts encourage compulsory treatment or vacci-
nation against infectious diseases and generally hold the 
view that the need for compulsory medical treatment for 
infectious disease or the need for compulsory vaccina-
tion of people against infectious disease is both natural 
and necessary. Another population considers an unjus-
tified violation of the patient’s right to independence 
and autonomy as unethical and contrary to individuals’ 
rights, even if there is extensive evidence of the benefits 
of the vaccine [12]. However, the COVID-19 crisis has 
turned the issue of mandatory vaccination into a contro-
versial issue [13]. While the law plays an important role 
in protecting individuals against unjustified interference 
with individual rights, the health interests of the commu-
nity can sometimes be so strong or the threat to health so 
great as to warrant even coercive action [14]. Therefore, 
mandatory measures to protect public health, such as 
plans to prevent or control disease, have been controver-
sial and challenged the relationship between the govern-
ment and the patient and the conflict between individual 
independence and public interest [15]. To manage the 
COVID-19 crisis in Iran, restrictive measures were 
taken, such as closing businesses, limiting the number 
of employees at work, as well as reducing the attendance 
hours of government employees, closing schools, social 
distancing in means of transportation and public places, 
and finally the program COVID-19 vaccination. Due to 
the limited number of COVID-19 vaccines in Iran, the 

vaccination program was based on prioritization. First, 
it was implemented for the treatment staff, then people 
with underlying diseases and elderly people over 60 years 
old, and then other people. The expansion of vaccination 
coverage was pursued through information and adver-
tising to encourage people to get the vaccine, and then 
through the restriction of social services for people with-
out vaccines. Forcing government employees to receive 
vaccines, preventing travel for people without vaccine 
cards, and not providing insurance support for people 
suffering from the COVID-19 disease without vaccines 
were among Iran’s policies in the management of Corona. 
Although these policies were not fully implemented [16].

Today, vaccination is essential to deal with infectious 
diseases [17]. Mandatory vaccination is considered a 
preparedness strategy during the outbreak of a severe 
and vaccine-preventable epidemic disease [13]. Vaccines 
have reduced the mortality rate of epidemics globally. 
The WHO estimated that 80% of infectious diseases in 
the world are related to diseases accounting for the death 
of more than 20  million people worldwide [17]. There-
fore, the vaccine plays a key role in controlling infectious 
diseases and is a cost-effective way to control it [18]. 
People all over the world are living in fear of COVID-19 
because they have lost their family members and loved 
ones due to the disease [19]. As of January 2022, more 
than 330 million cases of COVID-19 have been reported 
by the WHO, with more than 5,500,000 mortalities [9]. 
The real figure is probably significantly higher. It has also 
caused major disruptions to the global economy, with the 
World Bank estimating that the global recession caused 
by COVID-19 has been surpassed only by the two world 
wars and the Great Depression of the past century and 
a half (17). Nearly 50% of 3.3  billion global workers are 
at risk of losing their family life [2]. Considering the 
impact of COVID-19 on the social and individual level 
and the possibility of the emergence of more dangerous 
mutations, it seems logical to use mandatory vaccination 
against pandemic threats [15].

Even before the current pandemic, vaccine hesitancy 
was a familiar phenomenon, and the WHO recognized 
it among the top ten global health threats in 2019 [20]. 
Until today, several COVID-19 vaccines have been 
approved for use and prescribed in the countries of the 
world [21]. The process of vaccine production to con-
sumption faces special ethical issues [22]. The most com-
mon reasons for concerns about vaccination are related 
to vaccine safety and mistrust of the pharmaceutical 
sector [23]. Vaccine uptake is also related to trust in the 
government [24]. These concerns are partially caused by 
false, incompetent or unethical reporting of fake scien-
tific findings [25]. Naturally, after discovering an efficient 
formulation for vaccination, few countries will be able to 
produce it massively, and other countries in the world 
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will need to buy it from certain others; therefore, there 
is competition in production, price setting and the pos-
sibility of commercialization of the matter. In developing 
countries with lower incomes, it is not possible to pur-
chase and use vaccines. Within the countries, many vul-
nerable groups may not be able to purchase the vaccine. 
Fair rules and regulations make it incumbent that vulner-
able and endangered populations be vaccinated [22]. The 
results of the study by Pourshahri (2022) showed that two 
factors of living with people at risk (88.5%) and respect 
for the rights of others (80.9%) were the most impor-
tant reasons for accepting and worrying about the side 
effects of the vaccine (63%). Worrying about the con-
tent and lack of knowledge about the effectiveness of the 
vaccine (45.3%) were mentioned as the most important 
reasons for not accepting the COVID-19 vaccination 
[17]. The results of the study of Tehrani (2021) showed 
that Individuals may for some reason resist vaccination. 
For example due to, the confusion caused by mass media 
information, public distrust, the proposed relationship 
between vaccination and the development of certain dis-
eases, and finally low death rate due to covid 19 in some 
groups, especially young and healthy individuals [17].

When the community is faced with public health 
threats, the most recent of which is the SARS-CoV-2 
(COVID-19) virus, ethical challenges become controver-
sial [26]. Corona vaccine, as the only hope to control this 
fatal disease, entered the healthcare domain and brought 
with it many ethical challenges. The challenges posed by 
COVID-19 are new to the modern world and can affect 
the global economy and society for many years to come 
[27]. Therefore, in addition to observing all the scientific 
procedures, the health system managers should also be 
adequately prepared to solve ethical problems and make 
ethical decisions. They should consider the merits and 
demerits of the vaccine for each individual, in contrast to 
those of not vaccinating the society. Therefore, the pres-
ent research was carried out to investigate the ethical 
considerations of COVID-19 vaccination.

Methods
Design of the study and selection of participants
The current qualitative research used a content analysis 
approach. The qualitative content analysis approach was 
used to explore the experiences of the ethical consider-
ations of COVID-19 vaccination. The research popula-
tion consisted of healthcare workers (vaccination health 
experts within the community) in health centres of 
northern Iran (Mazandaran province) in 2022. The sam-
pling method was first purposive and then snowball. The 
initial individuals who were purposively selected and met 
the inclusion criteria suggested the next participants. The 
number of interviews continued until data saturation. In 
this research, data saturation occurred when 23 health 
experts were interviewed. To collect the experts’ opin-
ions, semi-structured individual interviews were held. 
Besides, the interviews were conducted based on some 
general questions (Table  1). The interview guide was 
developed specifically for this study.

The inclusion criteria were health care workers with 
at least 5 years of work experience in health centres of 
Mazandaran province, members of the public vaccina-
tion team, having the ability to express their experiences. 
The exclusion criterion was the presence of any disabling 
factor in describing caregiving experiences (e.g., inabil-
ity to speak). The researchers tried to observe maximum 
variety in selecting the participants. A semi-structured 
interview was used to collect data. Having decided on 
the place of interview (a convenient and quiet room) 
based on the purpose of the study and inclusion crite-
ria, the researchers selected the participants. Having 
obtained informed consent and ensured the participants 
of the confidentiality of their information, the research-
ers went on with the face-to-face interview and asked 
questions. The interviews were audio-recorded upon 
the interviewees’ consent. During the interviews, open 
questions were asked and the participants were allowed 
to describe their experiences. They were asked, “What 
comes to your mind when you hear the name of corona-
virus vaccination?“ “Tell us about your experiences with 
the COVID-19 vaccination?“, “Tell me the ethical consid-
erations observed concerning COVID-19 vaccination?“ 
During the interview, the focus was on the cases to drive 
the patient towards his/her experience of the ethical con-
siderations of COVID-19 vaccination. When there was a 
need to further clarify certain information, more detailed 
questions were used. Finally, the participants were asked 
to provide further explanation in describing the ethical 
considerations of COVID-19 vaccination. The rest of the 
follow-up and exploratory questions were asked based on 
the data provided by the participant, to clarify the con-
cept and deepen the interview process. The sampling 
continued until data saturation or until no new data were 
extracted as the interview continued. The researcher 

Table 1 Interview questions
1. Tell me about your experiences with the covid-19 vaccination?
2. Tell me what ethical issues and considerations did you encounter 
during the covid-19 vaccination?
3. How was the implementation of the Covid-19 vaccination pro-
gram in the country from your point of view and according to your 
experiences?
4. What were people most worried about at the time of vaccination?
5. What questions did people ask most during the time of the vaccine?
6. What were the opinions of the people who applied for the vaccine 
injection about the Covid-19 vaccine?
7. What was your experience regarding “compulsory covid-19 vaccina-
tion and imposing restrictions on people without vaccines”?
8. Considering the restrictions on the number of vaccines in the two 
years since the start of Corona in the country; Tell me your experiences 
about choosing people for the vaccine?
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tried to be an active listener as far as possible. The inter-
view took between 30 and 40 min and varied depending 
on the participant’s condition. During the interview, the 
focus was on the cases to drive the patient towards his/
her experience of the ethical considerations of COVID-
19 vaccination.

For data analysis, summarizing the information was 
done immediately after each interview. The summaries 
included the interviewer’s perception of the main ideas 
raised in the interview. Then, the audio recordings and 
the transcripts were revisited for content. In the end, the 
manuscripts were checked with the content of the tape. 
Granheim and Lundman’s qualitative approach was used 
for content analysis [28], which was as follows:

1- The researcher made the interviews in written form 
and studied them several times to develop an in-depth 
understanding. 2- All interviews were considered as a 
unit of analysis. 3- Paragraphs, sentences or words were 
considered as meaning units. A meaning unit is a set of 
words and sentences related to each other in terms of 
content and summarized and placed side by side accord-
ing to the similarity of content. 4- Semantic units reached 
the level of abstraction and conceptualization accord-
ing to the latent concept in them and were then coded. 
5- The codes were compared with each other in terms 
of similarities and differences and were categorized into 
further abstract groups with specific labels. 6- Finally, by 
comparing the categories with each other, and detailed 
and deep reflection, the latent content in the data was 
introduced as the running theme of the study.

For the accuracy and robustness of the study, Guba and 
Lincoln’s criteria were used [29]. The researcher tried 

to increase the credibility of the research by long-term 
sufficient participation and interaction with the partici-
pants, collecting valid information and verifying the par-
ticipants’ information. Also, to increase the reliability of 
data, step-by-step replication and data collection and 
analysis, the review by the supervisor, consultant and 
experts was performed. To increase the data verifiability 
criteria, the approval of university professors and their 
additional comments were used. To increase transfer-
ability, the participants’ quotes were stated in the same 
way as originally mentioned. It was attempted to provide 
rich descriptions of the research report to evaluate and 
increase the applicability of research in other fields so 
that other researchers can understand the ethical consid-
erations of COVID-19 vaccination and apply them.

To comply with ethical considerations and protect 
the participants’ rights, the researcher, got a permis-
sion letter from the Deputy of Research and Technology 
of Mazandaran University of Medical Sciences. Then, 
he introduced himself to the participants and explained 
the objectives of the study. The participants were asked 
for informed consent. They were assured that the inter-
viewed materials were completely confidential and 
anonymous as emphasized in the ethics guide in the pub-
lication of works of research.

Ethics
This study was approved by the Ethics Committee 
at Mazandaran University of Medical Sciences (IR.
MAZUMS.REC.1401.11796) and was guided by the Dec-
laration of Helsinki’s ethical principle [30]. In addition, 
permissions from respective institutional gatekeepers 
were obtained to access potential participants from dif-
ferent institutions as required. All participants signed an 
informed consent form stating that they understood the 
nature and purpose of the research and that they agreed 
to their interview being recorded. All personal and insti-
tutional identifying data were removed from the inter-
view transcripts before coding and analysis.

Results
In the qualitative study, the opinions of 23 healthcare 
providers (providers of public vaccination services) in the 
health centres of Mazandaran province were included. 
They consisted of 7 doctors, 8 nurses, 4 hospital heads 
and managers, and 4 public health experts implementing 
the COVID-19 vaccination program. 59% of participants 
were female and 41% were male. Nearly half of the par-
ticipants (43.5%) had a doctorate and the rest (56.5%) had 
a bachelor’s and master’s degree (Table 2). From the rich 
and in-depth description of the participants, 320 primary 
codes were extracted. Using performance evaluation 
framework analysis, five main categories fifteen sub-cat-
egories and 45 items were extracted (Table 3).

Table 2 Participants’ demographic information to explain the 
ethical considerations of COVID-19 vaccination
Variable Level F(%)
Sex Female 13(56.5)

Male 9(43.5)
Education Bachelor’s degree 8(35)

Master’s degree 4(17)
Ph.D. 11(48)

Occupation Doctor 7(30.4)
Nurse 8(34.8)
Manager 4(17.4)
Health expert 4(17.4)

Age 20–30 2(8.6)
30–40 4(17.4)
40–50 13(56.6)
> 50 4(17.4)

Work experience < 10 3(13)
10–15 4(17)
15–20 11(48)
20–25 3(13)
> 25 2(9)
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Safe and standard vaccine production
According to the majority of research participants, the 
production of standard and safe vaccines is necessary. It 
Is incumbent on the health system and the government. 
Metaphors such as obtaining emergency production per-
mits, novelty of vaccine type, and unclear long-term side 
effects show public concerns. The production of safe and 
standard vaccines was a main theme with 3 categories: 
compliance with scientific and ethical procedures, effec-
tiveness and profitability of the vaccine, and absence of 
severe adverse effects.

Compliance with scientific and ethical procedures
Almost all participants mentioned compliance with sci-
entific and ethical procedures among their experienced 
considerations. The participants pinpointed gaining per-
mission for the emergency production of the COVID-19 
vaccine without going through the scientific procedures 
and conducting the correct clinical trial as an ethical 
concern of COVID-19 vaccination. From the partici-
pants’ perspective, “Many people were waiting for the 
advent of safe and standard vaccines that passed the cor-
rect pre-clinical and clinical stages. As they mentioned, 
the existing vaccines had not gone through the official, 
scientific procedure before gaining the approval of the 
WHO” (P14). Another participant said, “Fear of the 
virus should not cause haste and neglect vaccine safety 
standards” (P19). Another mentioned, “In addition to 
prioritizing vaccine production for public use, health 
authorities should pay attention to all scientific consid-
erations in vaccine production and be prepared to solve 
ethical problems” (P6).

Effectiveness and profitability of the vaccine
Most participants listed the effectiveness of vaccine 
shots among the ethical considerations of COVID-19 

vaccination. One participant stated: “Several people who 
received the AstraZeneca vaccine had serious complica-
tions such as Coronavirus infection or were hospitalized” 
(P18). Or another participant maintained, “I even know 
people who had been vaccinated but after a CT scan and 
showed symptoms of lung involvement after the shot” 
(P14). Another participant stated that “there are doubts 
about the effectiveness and usefulness of the vaccine. The 
possibility of life-threatening and harmful health effects 
causes fear and concern for the use of domestically pro-
duced vaccines and threatens the reception” (P19 and 
P4).

Absence of severe adverse effects
Most participants stated that when the national vaccina-
tion program began, most people perceived the program 
with fear and showed concerns about complications such 
as sudden death, getting infected by the vaccine, feeling 
severe pain or paralysis of limbs, etc. A participant said, 
“In our hospital with 80 specialists and 10 general prac-
titioners, none were willing to be vaccinated. The head 
of the hospital mediated for vaccination and invited 10 
veteran doctors. He aimed to encourage others to warmly 
receive the vaccination” (P7). Another participant said, 
“Concerns about complications were so great that the 
representatives of doctors and nurses asked the head 
of the hospital to be the first person to get the vaccine. 
If nothing happened, the rest of the staff would also go 
for it” (P1 and P20). “Online space was also influenced. 
The video clips published on Telegram and WhatsApp 
showed strange side effects caused by the COVID-19 
vaccination of in infect some people” (P2). Another par-
ticipant said, “Because the health workers were chosen as 
the first beneficiaries of vaccination, they felt they were 
chosen for laboratory work to investigate the effects and 
side effects of the vaccine” (P18).

Vaccine supply
The participants believed that after finding the formula-
tion of the COVID-19 vaccine because few countries can 
produce it massively, there will be serious competition 
for supplying vaccine in different communities. Coun-
tries such as Iran, which is facing sanctions, will be able 
to supply the vaccine certain challenges. Vaccine supply 
was a category obtained with 3 sub-categories of resource 
allocation for vaccine supply, vaccine availability, vaccine 
diversity and comprehensiveness.

Allocation of resources for vaccine supply
The participants believed that the government should 
feel an obligation to maintain and improve public health 
in society; therefore, it is necessary to take full advantage 
of all the country’s resources to provide timely high-qual-
ity vaccines. One participant stated, “The governance of 

Table 3 Extracted categories of ethical considerations of COVID-
19 vaccination from the service providers’ perspective
Category Sub-category
Safe and standard 
vaccine production

Compliance with scientific and ethical procedures
Effectiveness and profitability of the vaccine 
Absence of severe adverse effects on health

Vaccine supply Allocation of sources for vaccine supply
Vaccine availability
Diversity and comprehensiveness of alternative 
vaccines

Fairness Vaccine fair distribution
Vaccine fair prioritization
Prioritization of vulnerable populations of society

The significance of 
autonomy

Autonomy of patient (equal respect)
Autonomy of community
Autonomy of health service providers

Accountability Reporting correct information
Reporting vaccine side effects
Public trust and acceptance



Page 6 of 10Malekzadeh et al. BMC Medical Ethics           (2023) 24:91 

the health system can be analyzed based on their reaction 
to key issues threatening people’s health in society” (P8). 
Another participant stated, “Timely supply of vaccine 
could reduce the spread of the pandemic in the country 
and reduce the mortality rate” (P21 and P11). Or, another 
participant mentioned, “Using all resources, including 
political and diplomatic resources, financial resources, 
and allocating appropriate budgets to sign contracts with 
vaccine manufacturing companies can to a large extent 
reduce the severity of the pandemic and bring peace to 
society” (P21).

Vaccine availability
The participants stated that “at the beginning of the vacci-
nation program, a limited number of vaccines were avail-
able to the centres for injection. Each time, a quota was 
allocated to the country’s vaccination centres, which was 
not enough for a large number of applicants, although in 
the second year of the vaccination program, the major-
ity of people received their shots, and this deficiency in 
availability was less noticeable” (P4, P5, P10). One par-
ticipant said, “Sinopharm vaccine has been provided to 
200 people, while those who received Sputnik in the first 
round of the vaccine were waiting for the expert opinions 
in the ministry about the compatibility between two dif-
ferent vaccines to ensure public safety. The specific quota 
for health centres was inadequate (P2 and P13).

Diversity and comprehensiveness of the vaccine
Most participants pinpointed the limited diversity of the 
COVID-19 vaccines in the country and the lack of vac-
cine supply according to people’s expectations and the 
compulsion to use the vaccine among ethical consider-
ations of national vaccination. For example, two partici-
pants stated, “In the first year of vaccination, there were 
no different vaccines to choose from, and due to the lim-
ited supply and production of vaccines, only a certain 
type of vaccine was imported to the country each time, 
and there was no other choice people could make” (P2 
and P8). Another participant stated, “Despite the restric-
tion of the vaccine in the country, even the same quota 
was not warmly received. People were looking for their 
desired vaccines” (P2). Still, another participant stated, 
“The type of vaccine that was imported was not the type 
people were expecting, so a significant percentage of vac-
cines that were imported were not being used” (P13 and 
P11).

Fairness
Vaccine fair distribution
As the participants perceived, “Whenever people feel the 
whole community is considered equal in the eyes of the 
health system administrators and there is no discrimina-
tion, a sense of peace and justice arises” (p 14). Another 

participant stated, “The fear of the coronavirus and its 
deadly complications that were around in society in the 
first year caused many people to question the lack of vac-
cine and the delayed supply” (P9)., another participant 
mentioned, “All provinces of the country did not receive 
the same quota according to their population, and they 
doubted the fairness of the vaccine coverage of various 
types they had heard about” (P17).

Vaccination prioritization
Many participants were satisfied with the prioritization 
of people in society to receive vaccines according to age 
and occupation. One participant said, “In the first year of 
vaccination, quotas were reserved for health service pro-
viders and gradually for the general public by prioritizing 
and classifying target groups such as the elderly (accord-
ing to their birth year, age, comorbidities and incurability 
of disease)” (P22). As some participants experienced, “in 
a pandemic condition of a disease like COVID-19 and the 
concomitant lack of a vaccine or any medicine to control 
or treat the disease, special planning is needed to allocate 
this limited amount of medicine or vaccine to the target 
population according to scientific and ethical criteria and 
standards” (P3). “Whenever the public feels there is no 
discrimination among people in accessing the vaccine, 
and prioritization is only based on scientific expert opin-
ion, everyone can be provided with the vaccine at specific 
time intervals” (p 14).

Prioritization of the vulnerable populations of society
Most participants deemed it necessary to pay atten-
tion to vulnerable populations of society in protection 
and immunity from COVID-19. The participants stated, 
“As different studies and information from the media 
showed, some people were more prone to the deadly 
effects of the coronavirus and had a comorbidity, so they 
had to be prioritized by the government” (P8 and P3)., 
another participant said, “Patients who should be imme-
diately supported by the vaccination program due to a 
comorbidity or incurable disease were covered by earlier 
reception of the vaccine” (p 22). “In the first year of the 
pandemic, a large number of people with special diseases 
were infected or hospitalized as the rate of coverage for 
the vulnerable population was significantly lower than 
expected” (P19).

The significance of autonomy
The analysis of data obtained from individual and collec-
tive interviews showed the significance of autonomy to 
participants. This category included three sub-categories, 
the autonomy of patient, autonomy of community and 
the autonomy of health providers.
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Autonomy of patient (equal respect)
As the participants stated, “It is not fair for people to say 
their lives are theirs and they decide not to get vaccinated 
and immune” (P1). “Because disease control is achieved 
by immunizing all people, it is not appropriate for people 
to refrain from vaccination and perceive it as a matter of 
personal affair to decide on” (P7). “The right to choose 
and individual freedom are respected to the extent that 
they do not threaten others when only the individual 
him/herself faces the consequences of his/her decision” 
(P5). Also, another participant said, “I agree with the 
mandatory vaccination, but people should be given the 
right to choose the type of vaccine, not just be forced to 
take a specific one” (p 17).

Autonomy of community
One participant stated that “during the epidemic of a 
contagious disease, the whole society is affected by its 
adverse effects, so the entire society should be respected” 
(P1). He emphasized the importance and priority of pub-
lic health over the individual. Other participants also 
addressed this issue, for instance, “COVID-19 pandemic 
caused a lot of economic and social losses to different 
groups of society. It damaged the national education sys-
tem, and maximum coverage of vaccination can prevent 
these losses (P13). Another participant stated that “vac-
cination is considered a social duty and if people are free 
to be vaccinated, the health of the society will be endan-
gered” (P12).

Autonomy of healthcare providers
As most participants agreed, the government should 
include incentive and punitive laws for maximum cov-
erage of vaccination nationwide. Considering that the 
vaccine will be effective in controlling the coronavirus 
when a significant percentage of people are vaccinated, 
the government should set certain limits on social ser-
vices for those who deliberately avoid vaccination” (P14). 
Also, another participant admitted, “The government can 
enact a law to make people who avoid vaccination and 
transmit the disease pay high costs of treatment them-
selves with no support by the insurance (p 22).

Accountability
Another finding of the data analysis was accountability. 
This category included the three subcategories of report-
ing correct information, reporting vaccine side effects 
and public trust and acceptance.

Reporting correct information
One participant commented, “The cyberspace was very 
misleading. There were images and video clips claim-
ing that the officials took foreign shots while recom-
mending the locally manufactured to people” (P5). The 

participants also stated that “when the attention of the 
country’s health system is devoted to immunity through 
vaccines, complete, honest and reliable information 
should be provided to people” (P15). “In addition to the 
fact that the benefits of the vaccine are constantly empha-
sized by the media, the potential side effects or ways to 
deal with the side effects should be revealed by doctors 
and experts so that people can trust them” (P18). By 
providing correct and timely information to the society, 
doctors can help them make the right decision” (P3). To 
deal with this misleading role of cyberspace, the Ministry 
of Health should be more active“(P16). However, unfor-
tunately, cyberspace misled people and the government 
was not as responsive as it should (P14).

Reporting vaccine side effects
The participants stated that worrying about and some-
times observing the side effects of the vaccine in cyber-
space or official media was a major concern of society. 
Many participants believed “the side effects of vaccines 
are not revealed to people not to discourage them from 
vaccination, while they were aware it was not ethi-
cal or professional” (P1). The side effects of the vaccine 
were not well communicated so that people would not 
worry” (P16). “People who visited health centres or were 
informed about the side effects of the vaccine did not 
receive any persuasive response in the short term, and 
a large number of people believed the information they 
provided was soon to be exploited by those in charge of 
research purposes or personal benefits” (P23).

Public trust and acceptance
The participants believed that the unprecedented nature 
of the disease and its epidemic, on the one hand, and the 
unprecedented focus of the world news on this issue, on 
the other, created too much concern and fear in soci-
ety. Contradictory news about the pandemic or the dual 
policies of the government regarding vaccination made 
people lose their trust. On the one hand, the side effects 
of foreign vaccines were highlighted in media, but there 
was no mention of the side effects of domestic vaccines” 
(P11). “On the other hand, they locked down everywhere 
to break the chain of infection, yet travel was free and the 
country’s roads were open“(P1). “Not telling the truth 
about the adverse effects of the vaccine, not getting the 
approval of international assemblies for nationally manu-
factured vaccines were serious ethical concerns” (P16). 
The participants stated that “to fulfill the vaccination 
program, the government should honestly elaborate on 
the stages of vaccine production, valid approvals, etc. It 
should consider people’s concerns and gain their trust 
to communicate properly with society, and not by mere 
coercion” (p 21).
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Discussion
The present study led to the identification of the ethical 
considerations of COVID-19 vaccination in five main 
categories: “production of safe and standard vaccine”, 
“vaccine supply”, “fairness”, “significance of autonomy” 
and “accountability”. According to the results, compliance 
with scientific and ethical procedures, efficacy and profit-
ability of the vaccine and the absence of severe adverse 
effects on health are among the ethical considerations of 
safe and standard vaccine production. In this study, the 
service providers maintained although the production of 
a standard and safe vaccine is necessary, metaphors such 
as gaining emergency production permits, the novelty of 
the vaccine type, and the unclear long-term side effects 
show the concern of the society with this regard. Safe 
and standard vaccines that have passed the correct sci-
entific steps have an important preventive role in public 
health [31, 32]. Naturally, the significance depends on the 
effectiveness of vaccination in terms of fewer side effects 
and the absence of severe life-threatening side effects 
[33–35]. It is noteworthy that vaccines are manufactured 
to prevent infectious diseases and to increase the immu-
nity level of society. Therefore, people in society should 
not be prone to the severe side effects of vaccination [36, 
37]. Health service providers should be reminded that the 
advantages of public health measures and interventions 
are more than the disadvantages for the public [38]. The 
results of Pourshahri’s study showed that factors such 
as the fear of side effects of the vaccine, concern about 
the content of the vaccine and lack of knowledge about 
its effectiveness are related to the non-acceptance of the 
COVID-19 vaccination [39]. Gaduth’s study showed that 
35% of health workers are worried about the side effects 
of the COVID-19 vaccine [40]. In Qatan’s study, 26.73% 
of people refused to get the vaccine due to the fear of the 
adverse effects [41].

As the present findings showed, allocation of resources 
for vaccine supply, vaccine availability, vaccine diversity 
and comprehensiveness are among the ethical consid-
erations of vaccine supply. In this study, service provid-
ers stated that allocating resources to manufacture the 
vaccine that society needs is a duty of the government. 
Metaphors such as the existence of authentic vaccines, 
people’s right to choose the vaccine type, and not being 
forced to get a specific type due to the limited availabil-
ity of others show the need to adequately attend to the 
diversity and comprehensiveness of alternative vaccines 
in society. Naturally, after discovering an efficient formu-
lation for public vaccination, few countries will be able 
to produce it massively, and other countries will need to 
purchase it from the manufacturing countries; therefore, 
it is essential to find a way to supply the vaccine for the 
public [22], which is considered a sign of the good gover-
nance of the health system.

As the results showed, a fair distribution of vaccines, 
a fair prioritization process and prioritization of vulner-
able populations of society are among the ethical consid-
erations of fairness. In a fair allocation of vaccines, the 
moral principles of fairness and utility become operative. 
The principle of fairness guides health policymakers to 
provide vaccines fairly for all members of society, and the 
principle of utility directs them to use resources in a way 
that the society takes maximum advantage of the pro-
gram [42]. In some countries, due to the proposed price 
of the vaccine, many vulnerable populations may not be 
able to pay for the vaccine. If the cost of vaccination is 
borne by the people themselves, not affording to pay for 
vaccination may be a problem for some. It can prevent 
low-income vulnerable populations from getting the vac-
cine [22]. therefore, the governments have to support the 
vulnerable populations of society. By vaccinating them, 
both the death rate will decrease and society will reach a 
basic immunity rate.

As the present study showed, the autonomy of the 
patient (equal respect), autonomy of the community, and 
health service provider are among the ethical consider-
ations of the significance of autonomy. Today, autonomy 
of patients, which means respecting the patient’s inde-
pendence and individual freedom, is a major principle 
accepted in modern medicine. Many of the principles of 
medical ethics, such as informed consent, respect for pri-
vacy, confidentiality and integrity, are based on the same 
principle [43, 44]. Concerning any type of healthcare ser-
vice in the health system, different parties are involved 
in decision-making, each with its right to autonomy 
(patient, society, service provider) [45]. According to the 
principle of individual autonomy, each member of soci-
ety has the right to be informed of sufficient information 
about the vaccine and to decide whether or not to get 
the vaccine according to their health conditions. During 
the epidemic of infectious diseases that affect the entire 
society due to widespread adverse effects, it is neces-
sary to somehow replace the principle of autonomy with 
the principle of equal respect. According to the medical 
ethics philosophy, autonomy is used to the extent that 
no harm is done to others. Quarantine the people and 
trace the contacts of the patients it is reducing the pri-
ority of the principle of respecting autonomy and opera-
tionalizing the principle of benefiting the society (society 
autonomy). By increasing the immunity rate in the soci-
ety, giving the vaccine reduces the risk of infection in the 
pandemic and the death rate in the society. The epidemic 
of COVID-19 has caused serious damage to the health of 
the people of the society as well as the socio-economic 
functions of the people of the society, and vaccina-
tion against this disease can prevent these damages. Of 
course, to ensure the effect of the vaccine, a significant 
number of people in the community must receive the 



Page 9 of 10Malekzadeh et al. BMC Medical Ethics           (2023) 24:91 

vaccine; Therefore, governments and policymakers may 
declare it necessary. Therefore, it is possible to consider 
vaccinating as a moral duty with the assumption that if 
all people refrain from injecting the vaccine, the safety 
of society will be endangered (Deontology). The goal of 
protecting society can justify not respecting people’s 
autonomy. It seems that the more serious the damage to 
the society, the more defensible these arguments become 
(Utilitarianism) [39]. According to ethical principles, the 
health system is in charge of making preventive interven-
tions to promote public health and protect society from 
infectious diseases that may pose serious threats to the 
health of society. Those involved in the health system 
should look for a correct and suitable solution so that the 
individual health of society is not threatened as well as 
the public health of society. The results of Pourshahri’s 
research showed that 9% of the vaccinated population 
mentioned respecting others’ rights by getting vaccinated 
as one reason for accepting the COVID-19 vaccination 
[39]. In Bell’s study, vaccination for the sake of protect-
ing oneself and others was suggested as the most com-
mon reason for accepting the COVID-19 vaccine [46]. 
This figure in other studies on people’s attitudes towards 
the COVID-19 vaccination was close to 54.7 and 65.5% 
[47, 48].

In light of the present findings, it can be concluded that 
providing correct information to people, reporting the 
side effects, and gaining public trust are among the ethi-
cal considerations of government accountability. Restor-
ing trust and correct communication with society can 
be done in a variety of ways to face public concerns and 
remove misconceptions. Adequately informing society of 
the consequences of avoiding vaccination, the possibil-
ity of infecting vulnerable populations and increasing the 
mortality rate will be truly helpful [49, 50]. Low aware-
ness is a main barrier to public vaccination coverage 
[51]. Reporting the side effects of vaccines is also some-
times the main concern of society [52] because some-
times society receives false reports of the side effects of 
a vaccine. The health system, including health care pro-
viders, is supposed to provide reliable medical advice 
and proper public health care [54, 55]. The availabil-
ity of research-based information that has not yet been 
proven, is constantly changing or has not been properly 
and scientifically managed, increased mistrust during 
the pandemic. Some research on health workers showed 
the lack of transparency in information available to the 
public about a vaccine is considered the main reason for 
avoiding vaccination [40]. The existing literature shows 
that public concern is due to the lack of knowledge about 
the content and efficacy of the vaccine, which itself can 
be a reason for the public lack of trust in vaccination [39]. 
In other words, to convince communities to accept vac-
cination, hard evidence is needed about the safety and 

effectiveness of the vaccine. This claim is very close to the 
views of the participants in the present study.

Conclusion
In this research, the production of safe and standard 
vaccine, vaccine supply, respect for autonomy and reac-
tion to people’s concerns were raised as the main ethi-
cal considerations of COVID-19 vaccination. Raising 
public awareness and knowledge of the effectiveness of 
vaccines nationally and efforts to reduce the fear of side 
effects require planning and investment at the macro 
level of the country. Also, attempts should be made to 
strengthen people’s desire to protect others by vaccinat-
ing themselves and increasing people’s correct informa-
tion through networks and social media.

Abbreviations
COP  COVID-19 Pandemic
EC  Ethical considerations
QR  Qualitative research

Acknowledgements
The authors would like to thank all the participants who patiently participated.

Authors’ contributions
All authors were responsible for the study. GA and RM conceived and 
designed the survey. RM and AA performed the investigation. RM analyzed 
the data. RM, MY and AZ wrote the original paper. RM, MY, and AZ revised the 
paper.  All the authors have read and approved the final manuscript.

Funding
This study did not receive any funding from funding agencies.

Data Availability
The datasets generated and/or analysed during the current study are not 
publicly available due to consent not being obtained from participants for 
this purpose but are available from the corresponding author on reasonable 
request.

Declarations

Ethics approval and consent to participate
Ethical approval was obtained and approved for the study from the Ethics 
Committee at the Mazandaran University of Medical Sciences. the ethics 
code allocated to this study is (IR.MAZUMS.REC.1401.11796). All participants 
signed an informed consent form stating that they understood the nature 
and purpose of the research and that they agreed to their interview being 
recorded. The principle of confidentiality was adhered to by not distorting 
the participants’ statements and using the same phrase in writing the 
research findings. Also, the interview was conducted individually so that 
the participants could express their lived experiences conveniently. To 
maintain the participants’ confidentiality about the information provided, an 
identification number was assigned to each interviewee. All methods were 
carried out by relevant guidelines and regulations.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 5 August 2023 / Accepted: 9 October 2023



Page 10 of 10Malekzadeh et al. BMC Medical Ethics           (2023) 24:91 

References
1. Gralinski LE, Menachery VD. Return of the coronavirus: 2019-nCoV. Viruses. 

2020;12(2):135.
2. Word Health Organization. Impact of COVID-19 on people’s livelihoods, 

their health and our food systems. https://www.who.int/news/item/13-
10-2020-impact-of-covid-19-on-people’s-livelihoods-their-health-and-our-
food-systems. 2020.

3. Lai C-C, Shih T-P, Ko W-C, Tang H-J, Hsueh P-R. Severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) and coronavirus disease-2019 
(COVID-19): the epidemic and the challenges. Int J Antimicrobial Agents. 
2020;55(3):105924.

4. Tong Z-D, Tang A, Li K-F, Li P, Wang H-L, Yi J-P, et al. Potential presymptomatic 
transmission of SARS-CoV-2, Zhejiang Province, China, 2020. Emerg Infect Dis. 
2020;26(5):1052.

5. Coleman EA, Smith JD, Frank JC, Min SJ, Parry C, Kramer AM. Preparing 
patients and caregivers to participate in care delivered across settings: the 
care transitions intervention. J Am Geriatrics Soc. 2004;52(11):1817–25.

6. Yoosefi Lebni J, Ziapour A, Mehedi N, Irandoost SF. The role of clerics in 
confronting the COVID-19 Crisis in Iran. J Relig Health. 2021;60(4):2387–94. 
https://doi.org/10.1007/s10943-021-01295-6

7. Yoosefi Lebni J, Irandoost S, Mehedi N, Sedighi S, Ziapour A. The role of celeb-
rities during the COVID-19 pandemic in Iran: opportunity or threat? Disaster 
Med Public Health Prep. 2022;16(6):1292–3. 10.017/dmp.2020.498.

8. Nejaddadgar N, Jafarzadeh M, Ziapour A, Rezaei F. Determinants of COVID-19 
Vaccine Acceptance in Ardabil: a web-based survey. Health Educ Health 
Promot. 2022;10(2):221–5.

9. Momeni K, Salimi Y, Majzoobi MR, Ziapour A, Janjani P. Anxiety, coping style 
and hopelessness during COVID-19 pandemic: an Iranian population-based 
study. Health Sci Reports. 2023;6(5):e1233. 10.002/hsr2.

10. Espinosa PS, Rizvi Z, Sharma P, Hindi F, Filatov A. Neurological Complications 
of coronavirus Disease (COVID-19): encephalopathy, MRI brain and cerebro-
spinal fluid findings: case 2. Cureus. 2020;12(5):e7930.

11. Martin R. The exercise of public health powers in cases of Infectious Disease: 
human rights implications. Med Law Rev. 2006;14(1):132–43.

12. Wild polio virus has largely been eliminated worldwide artotaA, Pakistan and 
Nigeria: World Health Organization. (2018) 10 facts on immunization. http://
www.who.int/features/factfiles/immunization/en/. Accessed 26th July 2019.

13. Cave E. Voluntary vaccination: the pandemic effect. Legal Stud. 
2017;37(2):279–304.

14. Farrell A-M, Dove ES. Mason and McCall Smith’s Law and Medical Ethics. 
12th ed. Oxford University Press; 2023. research.ed.ac.uk/en/publications/
mason-and-mccall-smiths-law-and-medical-ethics-5

15. Dunne CP, Spain E. Compulsory vaccination against COVID-19: a legal and 
ethical perspective on public good versus personal reticence. Ir J Med Sci. 
2023;192(1):221–6.

16. Tutunchian M, Khoshhal J. Crisis Management and reducing the risk of coro-
navirus Infection (with emphasis on Iran’s capabilities). Disaster Prev Manag 
Knowledge. 2020;10(3):227–39.

17. Lu H, Stratton CW, Tang YW. Outbreak of Pneumonia of unknown etiology in 
Wuhan, China: the mystery and the miracle. J Med Virolo. 2020;92(4):401.

18. Teimourpour R, Meshkat Z, Arzanlou M, Peeridogaheh H. DNA vaccine: the 
third generation vaccine. Qom Univ Med Sci J. 2016;10(1):86–99.

19. Loo K-Y, Letchumanan V, Ser H-L, Teoh SL, Law JW-F, Tan LT-H, et al. COVID-19: 
insights into potential vaccines. Microorganisms. 2021;9(3):605.

20. Stöcker A, Hoffmann J, Mause L, Neufeind J, Ohnhäuser T, Scholten N. What 
impact does the attitude toward COVID-19 vaccination have on physicians 
as vaccine providers? A cross sectional study from the German outpatient 
sector. Vaccine. 2023;41(1):263–73.

21. Zhao J, Zhao S, Ou J, Zhang J, Lan W, Guan W, et al. COVID-19: coronavirus 
vaccine development updates. Front Immunolo. 2020;11:602256.

22. Saeedi TS, Bahmani F, Forouzandeh M, Hashemi A. Ethical issues in COVID-19 
Vaccine Rollout. Iran J Med Ethics History Med. 2021;14(1):232–44.

23. Salmon DA, Dudley MZ, Glanz JM, Omer SB. Vaccine hesitancy: causes, conse-
quences, and a call to action. Vaccine. 2015;33:D66–D71.

24. Larson HJ, Clarke RM, Jarrett C, Eckersberger E, Levine Z, Schulz WS, et al. 
Measuring trust in vaccination: a systematic review. Hum Vaccines Immuno-
therapeutics. 2018;14(7):1599–609.

25. Broadbent JJ. Vaccine hesitancy: misinformation on social media. BMJ. 
2019;366:235.

26. Mason J, Laurie T. Mason and McCall Smith’s Law and Medical Ethics. Oxford: 
Oxford University Press. 9th edn2013.

27. Gostin LO, Friedman EA, Wetter SA. Responding to COVID-19: how to 
navigate a public health emergency legally and ethically. Hastings Cent Rep. 
2020;50(2):8–12.

28. Graneheim UH, Lundman B. Qualitative content analysis in nursing research: 
concepts, procedures and measures to achieve trustworthiness. Nurse Educ 
Today. 2004;24(2):105–12.

29. Guba E, Lincoln Y. Competing paradigms in qualitative research. In: Denzin 
NK, Lincoln YS, editors. Handbook of qualitative research. ThousandOaks: 
Sage; 1994.

30. World. Medical, Association. World Medical Association Declaration of Hel-
sinki: ethical principles for medical research involving human subjects. Bull 
World Health Organ. 2001;97(4):373–4.

31. Lakdawala SS, Menachery VD. The search for a COVID-19 animal model. Sci. 
2020;368(6494):942–3.

32. Calina D, Docea AO, Petrakis D, Egorov AM, Ishmukhametov AA, Gabibov AG, 
et al. Towards effective COVID–19 vaccines: updates, perspectives and chal-
lenges. Int J Molecular Med. 2020;46(1):3–16.

33. Molyneux M. New ethical considerations in vaccine trials. Hum Vaccines 
Immunotherapeutics. 2017;13(9):2160–3.

34. Baggs J, Gee J, Lewis E, Fowler G, Benson P, Lieu T, et al. The Vaccine 
Safety Datalink: a model for monitoring immunization safety. Pediatr. 
2011;127(Supplement1):45–S53.

35. Monrad JT. Ethical considerations for epidemic vaccine trials. J Med Ethics. 
2020;46(7):1–5.

36. Day M. Vaccine side effects: fact and fiction. Veterinary Microbiolo. 
2006;117(1):51–8.

37. Assessment S. Vaccines to children: Protective Effect and adverse events: a 
systematic review. Stockholm: Swedish Council on Health Technology Assess-
ment (SBU); 2009.

38. Bergmo TS. How to measure costs and benefits of eHealth interventions: an 
overview of methods and frameworks. J Med Int Res. 2015;17(11):e254.

39. Pourshahri E, Khajavian N, Bazeli J, Sadeghmoghadam L. Factors related 
to the Acceptance and rejection of COVID-19 vaccination. Int Med Today. 
2022;28(2):202–19.

40. Gadoth A, Halbrook M, Martin-Blais R, Gray A, Tobin NH, Ferbas KG, et al. 
Cross-sectional Assessment of COVID-19 Vaccine Acceptance among Health 
Care Workers in Los Angeles. Ann Intern Med. 2021;174(6):882–5.

41. Qattan AM, Alshareef N, Alsharqi O, Al Rahahleh N, Chirwa GC, Al-Hanawi 
MK. Acceptability of a COVID-19 vaccine among healthcare workers in the 
Kingdom of Saudi Arabia. Front Med. 2021;8:644300.

42. Persad G, Peek ME, Emanuel EJ. Fairly prioritizing groups for access to COVID-
19 vaccines. JAMA. 2020;324(16):1601–2.

43. Entwistle VA, Carter SM, Cribb A, McCaffery K. Supporting patient 
autonomy: the importance of clinician-patient relationships. J Gen Int Med. 
2010;25:741–5.

44. Ringstad Ø. Patient autonomy in a digitalized world: supporting patients’ 
autonomous choice. Croatian Med J. 2016;57(1):80.

45. Saeedi Tehrani S, Bahmani F, Forouzandeh M, Hashemi A. Ethical issues in 
COVID-19 Vaccine Rollout. Iran J Med Ethics History Med. 2021;14(0):232–44.

46. Bell S, Clarke R, Mounier-Jack S, Walker JL, Paterson P. Parents’ and guardians’ 
views on the acceptability of a future COVID-19 vaccine: a multi-methods 
study in England. Vaccine. 2020;38(49):7789–98.

47. Mannan DKA, Farhana KM. Knowledge, attitude and acceptance of a 
COVID-19 vaccine: a global cross-sectional study. Int Res J Business Soc Sci. 
2020;6(4):23.

48. Machida M, Nakamura I, Kojima T, Saito R, Nakaya T, Hanibuchi T, et al. 
Acceptance of a COVID-19 vaccine in Japan during the COVID-19 pandemic. 
Vaccines. 2021;9(3):210.

49. Thompson A, Komparic A, Smith MJ. Ethical considerations in post-market-
approval monitoring and regulation of vaccines. Vaccine. 2014;32(52):7171–4.

50. Cooper LZ, Larson HJ, Katz SL. Protecting public trust in immunization. Pedi-
atr. 2008;122(1):149–53.

51. Hendrix KS, Sturm LA, Zimet GD, Meslin EM. Ethics and childhood vaccination 
policy in the United States. Am J Public Health. 2016;106(2):273–8.

52. Leask J, Kinnersley P, Jackson C, Cheater F, Bedford H, Rowles G. Communicat-
ing with parents about vaccination: a framework for health professionals. 
BMC Pediatr. 2012;12(1):1–11.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 

https://www.who.int/news/item/13-10-2020-impact-of-covid-19-on-people's-livelihoods-their-health-and-our-food-systems
https://www.who.int/news/item/13-10-2020-impact-of-covid-19-on-people's-livelihoods-their-health-and-our-food-systems
https://www.who.int/news/item/13-10-2020-impact-of-covid-19-on-people's-livelihoods-their-health-and-our-food-systems
https://doi.org/10.1007/s10943-021-01295-6
http://www.who.int/features/factfiles/immunization/en/
http://www.who.int/features/factfiles/immunization/en/
http://research.ed.ac.uk/en/publications/mason-and-mccall-smiths-law-and-medical-ethics-5
http://research.ed.ac.uk/en/publications/mason-and-mccall-smiths-law-and-medical-ethics-5

	Analysis of ethical considerations of COVID‑19 vaccination: lessons for future
	Abstract
	Background
	Methods
	Design of the study and selection of participants
	Ethics

	Results
	Safe and standard vaccine production
	Compliance with scientific and ethical procedures
	Effectiveness and profitability of the vaccine
	Absence of severe adverse effects


	Vaccine supply
	Allocation of resources for vaccine supply
	Vaccine availability
	Diversity and comprehensiveness of the vaccine

	Fairness
	Vaccine fair distribution
	Vaccination prioritization
	Prioritization of the vulnerable populations of society

	The significance of autonomy
	Autonomy of patient (equal respect)
	Autonomy of community
	Autonomy of healthcare providers

	Accountability
	Reporting correct information
	Reporting vaccine side effects
	Public trust and acceptance

	Discussion
	Conclusion
	References


