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ABSTRACT. Sources of ionizing radiation are increasingly used in modern healthcare for diagnostic and 
therapeutic purposes. They can pose a hazard to both patients and medical practitioners if sanitary regula-
tions are not met and safety culture is poor. Competencies in the field of radiation impact on humans and 
the environment, ensuring radiation safety are being set in the process of higher education. The study of 
students’ information preferences allows to develop measures to improve the efficiency of the educational 
process and, as a result, to increase the competence of students in the issues of radiation safety of patients 
and the population as a whole. The aim of this work was to identify effective ways to improve information 
work on radiation safety issues for the students of a medical university. The study was carried out on the 
basis of St. Petersburg State Pediatric Medical University. A total of 301 people were interviewed. The 
study revealed a high level of students’ interest in radiation issues. In the content structure of students’ 
information requests on radiation issues four leading semantic components are distinguished: “radia-
tion protection measures available at the place of residence”, “the trends in the change of the radiation 
situation”, “radiation effect on health”, as well as “dangerous and safe levels of radiation”. Internet and 
SMS-alerting were the leading ways of receiving information. Among all the sources of information, 
according to the students’ opinion, EMERCOM, Rospotrebnadzor and specialists/scientists are the most 
trusted in radiation safety issues among the population. The overwhelming majority of respondents are in 
favor of providing the population with complete and reliable information in case of a radiation accident.

KEYWORDS: students, sociological survey, radiation protection, information work, ionizing 
radiation, radiation accident
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РЕЗЮМЕ. Источники ионизирующего излучения находят все более широкое применение в со-
временном здравоохранении в диагностических и терапевтических целях. При несоблюдении 
требований санитарного законодательства и низкой культуре безопасности они могут пред-
ставлять опасность как для пациентов, так и для медицинского персонала. Компетенции в обла-
сти радиационного воздействия на человека и окружающую среду, обеспечения радиационной 
безопас ности закладываются будущим специалистам в процессе обучения в высших учебных за-
ведениях. Исследование информационных предпочтений студентов позволяет разработать меры 
по повышению эффективности образовательного процесса и в итоге повысить компетенции обу-
чающихся в вопросах радиационной безопасности пациентов и населения в целом. Цель данной 
работы заключалась в определении путей совершенствования информационной работы по во-
просам радиационной безопасности со студентами медицинского вуза. Исследование выполнено 
на базе Санкт-Петербургского государственного педиатрического медицинского университета. 
Всего был опрошен 301 человек. Выявлен высокий уровень интереса студентов к радиационной 
тематике. В тематической структуре современных информационных запросов студентов по ра-
диационной проблематике выделяются четыре ведущих смысловых компонента: «меры защиты 
от радиации, доступные по месту жительства», «как будет меняться радиационная обстановка», 
«действие радиации на здоровье», а также «опасные и безопасные уровни радиации». Ведущими 
способами получения информации стали Интернет и СМС-оповещение. Среди всех источников 
информации наибольшим доверием в вопросах радиационной безопасности у населения, по 
мнению студентов, пользуются МЧС, Роспотребнадзор и специалисты/ученые. Подавляющее 
большинство респондентов выступают за предоставление населению полной и достоверной ин-
формации в случае радиационной аварии.

КЛЮЧЕВЫЕ СЛОВА: студенты, социологическое исследование, радиационная 
безопасность, информационная работа, ионизирующее излучение, радиационная авария

to competencies of medical personnel to ensure 
radiation safety of patients and to be aware of the 
possible risks of SIR exposure for health.

Basic training of medical specialists and instil-
ling the safety culture is carried out in the course 
of higher education. Competencies in the radiation 
impact on humans and the environment, as well 
as in ensuring radiation protection in graduates 
of medical universities are formed throughout 
all years of study [6, 7]. The radiation safety of 
patients largely depends on the quality of training 
of young specialists. One of the main tasks of 
training in the departments of radiation diagnostics 
and radiation hygiene is to develop competencies 

INTRODUCTION

Sources of ionizing radiation (SIR) are increas-
ingly used in modern healthcare for both diagnos-
tic and therapeutic purposes [1–3]. Ongoing work 
is being done to introduce new methods of radi-
ation diagnostics and therapy into practice. Such 
widespread use of SIR, along with undeniable 
benefits for patients, is associated with risks of ad-
verse effects on health of both patients and health 
workers. Risk factors in this case are non-compli-
ance with the requirements of sanitary legislation 
in the field of radiation hygiene and poor safety 
culture [4, 5]. The use of SIR makes high demands 
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in radiation protection for future doctors. This is 
especially relevant for those who use medical SIR 
and/or refer patients for X-ray examinations. Ho-
wever, not all scenarios of use ionizing radiation 
in medicine may be addressed in the specialized 
training cycles.  In addition, it is important that 
studies within the several years after the Cher-
nobyl accident shows that physicians are one of 
the most authoritative categories of people. The 
population believes that the behavior of doctors 
is a role model [8]. Experience in eliminating 
the consequences of the Chernobyl accident has 
demonstrated that me dical workers are able to 
increase the effectiveness of protective measures 
aimed at reducing radiation doses and radiation 
anxiety of the population.

The level of training of specialists in radiation 
safety issues plays a special role in a separate type 
of X-ray examinations (interventional radiology). 
Doses of radiation during X-ray and its exposure 
on patients and personnel are largely determined by 
health workers’ qualification. Particular attention 
is paid to the level of knowledge about the effects 
of ionizing radiation on human body and practical 
methods of ensuring radiation safety [5, 9].

A young specialist will turn to available sour-
ces of information to obtain the necessary know-
ledge. There is need to critically evaluate acces-
sible sources of information on radiation safety 
in view of adequacy, credibility and usability. 
Studies to identify trusted sources and preferred 
means of information dissemination are manda-
tory when developing programs for information 
work with the population on radiation safety 
issues [10, 11]. Research of students’ informa-
tion preferences allows to develop measures to 
improve the efficiency of the educational pro-
cess. As a result, this will lead to an increase in 
students’ competencies in the issues of radiation 
safety of patients and the population as a whole.

AIM

The aim of this work was to identify ways 
to improve information work on radiation safety 
issues for the students of a medical university.

The following main tasks to achieve this goal 
were set:

• to study the information needs of students 
on radiation safety;

• to identify the students’ preferred ways of 
receiving information on radiation safety is-
sues;

• to determine the students’ degree of confi-
dence in the sources of information on ra-
di-ation safety;

• to identify the students’ preferred methods 
of increasing environmental literacy of the 
population.

MATERIALS AND METHODS

The study was carried out on the basis of 
St. Petersburg State Pediatric Medical Univer-
sity (SPbSPMU). The survey was conducted 
from September 2023 to March 2024. A total of 
301 people were interviewed. The respondents 
were students of St. Petersburg State Pediatric 
Medical University. The questionnaires were 
filled out in the Google Forms1 service.

Sample characteristics are presented in Table 1.
The questionnaire consisted of 27 questions. 

Separate blocks of questions were devoted to 
the information needs of interviewees on radia-
tion safety issues, preferred ways of receiving 
such information and trust in it.

The results of this study were compared with 
the results of a research of the opinions of fift h-
year students of the Faculty of Preventive Me-
dicine of the North-Western State Medical Uni-
versity named after I.I. Mechnikov (NWSMU). 
The latter was conducted in 2019 by the authors 
in the form of an in-person survey. A total of 
123 people were interviewed. Among those who 
responded to the questionnaire, 20.3% were 
men and 79.7% were women [12]. 

The study materials were subjected to statis-
tical analysis using parametric and non-paramet-
ric methods. Collection, correction, systema-
tization of initial information and visualization 
of the obtained results were carried out in Mic-
rosoft Office Excel 2016 spreadsheets. Statistical 
analysis was conducted using the STATISTICA 12 
program.

The normal distribution of the quantitative 
data sets was tested using the Kolmogorov–
Smirnov test. The normality test refuted the hy-
pothesis of normal distribution of responses to 
all questions considered in the article. Nominal 
data were described with absolute values and 
percentages. Comparison of the measurement 
results of different subgroups in samples on or-
dinal scales was made using the Kolmogorov–

1 https://docs.google.com/forms/d/12Trgyo6BHkYTkoB-
ULC-esTGyo0nGhbIKK-i884m3tb4.
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Smirnov Z-test. Differences between samples 
were considered significant at p <0.05.

RESULTS AND DISCUSSION

Figure 1 shows the distribution of answers to 
the question on respondents’ interest in the in-
formation about radiation situation in the region 
and locality of residence.

The distribution of answers to this question in 
both universities is identical. Such information 
is in demand by 80% of interviewees. However, 
the majority does not see the need for this infor-
mation in a normal situation. They believe that 
access to such information should be possible 
when necessary.

Figure 2 presents the distribution of answers 
to the question on what information about ra-
diation and radiation safety respondents would 
like to know first. The samples of students 
from two universities differ significantly in 
the choice of answer options: “protection mea-
sures” (p=0.006), “hazardous and safe radiation 
levels” (p=0.007), “how the radiation situation 
will change” (p <0.001). Students of SPbSPMU 
showed greater interest in these topics than stu-
dents of NWSMU.

In the content structure of students’ informa-
tion requests on radiation issues, four leading 
semantic components are distinguished, each of 
which was of interest to more than 50% of in-
terviewees at SPbSPMU: “radiation protection 
measures available at the place of residence”, 

“the trends in the change of the radiation situ-
ation”, “radiation effect on health”, as well as 
“dangerous and safe levels of radiation”. A small 
number of respondents demonstrated lack of in-
terest in information on radiation.

 It should be noted that all these issues in one 
form or another are included in the educational 
programs for training students of medical fa-
culties. 

The distribution of respondents’ preferences 
regarding sources of dissemination of informa-
tion on radiation situation in their place of re-
sidence is presented in Figure 3. The samples 
differ significantly in the response option “SMS 
notification” (p=0.04). Students of SPbSPMU 
showed greater interest in this type of informa-
tion. 

As expected, the leading way of receiving 
information, especially given the demogra-
phic characteristics of the respondents, was 
the Internet. This answer option was chosen by 
95.7% of interviewees at SPbSPMU. The high 
interest in SMS-alerting indicates that a signi-
ficant part of the population is waiting for pre-
cisely the operational information on radiation 
situation, dangerous situations and accidents. 
Only a third of respondents indicated TV. The 
students’ choice of specialists’ lectures as a 
preferred source may be associated with an es-
tablished habit of receiving information in this 
format. Traditional ways of getting informa-
tion, such as radio and newspapers, were not of 
interest to interviewees.

Table 1
Characteristics of the samples

Таблица 1
Характеристика выборки

Пол, % / Sex, %

Мужской / Male Женский / Female

13 87

Возраст, лет / Age, years

Минимум /Minimum Среднее / Average Максимум / Maximum

17 20,4 44

Курс, % / Year of study, %

1 2 3 4 5 6*

15 14 26 20 16 9

Специальность, % / Specialty, %

Педиатрия / 
Pediatrics

Лечебное дело / 
Medicine

Медико-профи-
лактическое дело / 
Preventive medicine

Стоматология / 
Stomatology

Прочее / Other

45,7 18 19,3 8,3 8,7
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Figure 4 shows the parameters of public trust 
in various sources of information on radiation 
conditions and safety, according to respondents. 
The samples differ significantly in the answers: 
“information on the Internet” (p <0.01) and 
“Roshydromet” (p <0.001). The answer option 
“medical practitioners” in the survey of students 
of NWSMU was absent. 

Among all sources of information, EMERCOM 
was the undisputed leader in terms of public 

trust, according to students at both universities. 
Rospotrebnadzor and specialists/scientists (as a 
generalized category) demonstrated high levels 
of trust., According to interviewees of SPbSPMU, 
more than 50% of residents of St. Petersburg 
and the Leningrad Region trust them on radia-
tion issues.

Table 2 presents the results of responses to 
the question about the right of authorities to re-
strict access to information about an accident at 

  

1,7%

8,6%

11,0%

16,6%

62,1%

3,3%

6,5%

9,8%

17,9%

62,6%

0%

—Not  now it's only necessary in an emergency

СЗГМУ   SZGMU СПбГПМУ  SPbSPMU

Мне это совсем не интересно /
I'm not interested in this at all

Трудно сказать, не думал об этом /
Hard to say,  hadn't thought about it

Сейчас нет — это нужно только в чрезвычайной ситуации /

 хочу получать ее регулярно, как прогноз погоды Да, /
Yeah, I want to get it  regularly, like a weather forecast

 хорошо, если можно при необходимости ее посмотреть / Да,
Yes, it's good to be able to look it  up if necessary

/ /

60%50%40%30%20%10% 70%

Fig. 1. Interest in the information about radiation situation ( %)

Рис. 1. Интерес к сведениям о радиационной обстановке ( %)
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СЗГМУ /  SZGMU СПбГПМУ / SPbSPMU

Действие радиации на здоровье /
 Effects of radiation on health

Как будет меняться радиационная обстановка /
How the radiation situation will change

Какие государственные органы отвечают за радиационную
безопасность? / Which government agencies are responsible 

for radiation safety?

Меры защиты от радиации в месте вашего проживания /
Radiation protection measures in your place of residence

Трудно сказать, не знаю / It's hard to say, I don't know

Опасные и безопасные уровни радиации / 
Hazardous and safe radiation levels

Fig. 2. Information needs on radiation safety issues ( %)

Рис. 2. Информационные запросы по вопросам радиационной безопасности ( % от общего числа опрошенных, возможно 
несколько вариантов ответа)
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a radiation-hazardous facility. Statistically signif-
icant differences in the answers of students from 
the two universities to the question about restric-
ting access to such information were not identified.

As can be seen, the overwhelming majority 
of respondents in both universities are in favor 

of providing the population with complete and 
reliable information in case of a radiation acci-
dent.

Statistically significant differences in the re-
sponses of students from the two universities to 
the question about the most effective methods 

Интернет / Internet

Газеты / Newspapers

Радио / Radio

Лекции специалистов / Specialist lectures

ТВ / TV

СМС‐оповещение / SMS notification

3,0

30,6

33,2

77,4

95,7

4,9

8,9

25,2

43,9

58,5

82,9

8,6

806040200 100

СЗГМУ /  SZGMU СПбГПМУ /  SPbSPMU

Fig. 3. Percentage of the most preferred sources of information on radiation situation in the region ( %)

Рис. 3. Удельный вес наиболее предпочтительных источников получения информации о радиационной обстановке в ре-
гионе ( %)

СЗГМУ /  SZGMU СПбГПМУ /  SPbSPMU

706050403020100 80

МЧС / EMERCOM

Роспотребнадзор / Rospotrebnadzor

Специалисты, ученые / Specialists, researchers

Врачи / Medical practitioners

Федеральная власть / Federal government

Информация в Интернете / Information on the Internet

Администрация объектов / Facilities management
Неофициальная информация, слухи / Unofficial information,

rumors

Росгидромет / Roshydromet

Местная администрация / Local administration

Газеты, журналы / Newspapers, magazines

Радио / Radio 8,3

11,0

13,6
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15,9
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15,4

18,7

9,8

16,3
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20,3
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35,8

41,5

48,8

71,5

Fig. 4. Public trust in sources in the issue of radiation situation assessment according to respondents ( %)

Рис. 4. Общественное доверие источникам информации в вопросе оценки радиационной обстановки по мнению 
респондентов (%)
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to improve environmental literacy of the popu-
lation were not found (Fig. 5).

The most popular answer was popular science 
films. Also, significant part of surveyed students 
supposed localizing the issues of increasing en-
vironmental literacy of the population in the edu-
cation system within the framework of school 
and university programs. Interest in active and 
interactive forms (excursions, games, competi-
tions) was declared by a third of interviewees.

The study showed a high degree of students’ 
interest in available source of information about 
radiation situation. In the structure of informa-
tion requests of students on radiation issues 
are leading topics that allow to learn about the 
fact of radiation accident and ways to maintain 
health in case it occurs.

Internet has predictably become the most 
preferred way to receive information on radia-
tion situation. Its use enables to quickly obtain 
information about various aspects of radiation 
safety at any convenient time. The Internet pro-
vides information from authorities, scientific 
institutions and independent experts, which al-
lows users to compare various points of view 
and form their own opinion [13, 14].

Among other things, using the Internet as a 
source of information, including information re-

lated to health issues, is accompanied by a num-
ber of risks. Thus, any user can position him-
self/herself as an expert and publish unreliable 
information. Some, even official, sources may 
provide inaccurate or outdated data, which may 
lead to incorrect risk assessment and actions 
that may negatively affect one’s own health or 
the health of patients [13]. Using the Internet as 
a source of information about radiation safety 
requires the development of critical thinking 
skills in users. Dissemination of unreliable or 
distorted information on radiation safety issues 
may cause a surge in radiation anxiety among 
the population.

The second most popular source of informa-
tion is SMS-notification. It allows quickly and 
effectively inform the population about neces-
sary actions and precautions in case of emergen-
cy [15, 16], including a radiation accident. This 
is especially important in conditions where tradi-
tional media may be unavailable or overloa ded. 
Receiving SMS-alerting does not require access 
to the Internet. This source allows to dissemi-
nate information about radiation safety instantly 
among the population, that is critical in emergen-
cy situations. SMS-notification cannot be used in 
everyday life, but is necessary when there is the 
potential threat of an accident or its occurrence. 

Table 2
Right of authorities to restrict access to information about an accident at a radiation-hazardous facility ( %)

Таблица 2
Право органов власти ограничивать доступ к информации об аварии на радиационно-опасном объекте ( %)

Вариант ответа / Answer choice
СПбГПМУ, % / 
SPbGPMU, %

СЗГМУ, % / 
SZGMU, %

Категорически нет, т.к. в любой ситуации граждане имеют право на своевременное 
получение полной и достоверной информации / 
Absolutely not, because dependless on the situation, citizens have the right to receive 
complete and reliable information

71,8 63,6

Скорее нет, т.к. в современном мире скрыть все равно не удастся — только вызовет 
недоверие к власти / 
Rather not, because in the modern world it isn’t possible to hide it anyway — it will only 
cause distrust of the authorities

12,3 8,3

В одних ситуациях это имеет смысл, в других — нет, все зависит от конкретных обсто-
ятельств / 
In some situations it makes sense, in others not, it all depends on the specifi c circumstances

10,0 22,3

Скорее да, т.к. большинство простых людей все равно не разбирается в этих вопросах, и 
считает, что этим должны заниматься специалисты / 
Rather yes, since most people do not understand these issues anyway, and believe that it 
should be handled by specialists

1,0 0,8

Безусловно да, если это необходимо для предотвращения паники, беспорядков и других 
негативных последствий / 
Absolutely yes, if it is necessary to prevent panic, riots and other negative consequences

3,7 4,1

Затрудняюсь ответить / Hard to say 1,3 0,8
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The overwhelming majority of respondents 
in both universities are in favor of providing 
the population with complete and reliable in-
formation in case of a radiation accident. This 
complies with the requirements of the laws “On 
Environmental Protection” and “On Informa-
tion, Information Technologies and Protection of 
Information”.  There legislations prohibit hiding 
data on the environmental situation from citizens 
and restricting access to it. Access to such data 
may not be restricted, except for information 
that is a state secret under the law of the Russian 
Federation. 

Among all institutional sources of information, 
the undisputed leaders in terms of public trust are 
such executive authorities as EMERCOM and 
Rospotrebnadzor. The competence of EMERCOM 
includes informing about predicted and existing 
emergency situations and fires, measures to en-

sure the safety of the population and territories, 
methods, and ways of protection. The respon-
sibility of Rospotrebnadzor is inform about the 
sanitary and epidemiological situation and the 
measures taken to ensure the sanitary and epide-
miological wellness of the population.  

The results of the study indicate the impor-
tance of developing a specialized information 
resource. Such resource should contain the en-
tire range of information on existing approaches 
to ensuring radiation safety during the operation 
of various SIR, the effects of ionizing radiation 
on human body and separately on actions in 
case of a radiation accident. This information 
resource is advisable to develop jointly by med-
ical educational institutions and specialized in-
stitutions of EMERCOM and Rospotrebnadzor, 
as well as professional societies to reach the tar-
get audience (future doctors) and provide it with 

СЗГМУ /  SZGMU СПбГПМУ /  SPbSPMU

Научно‐популярные фильмы / Popular Science Films

Затрудняюсь ответить / It's hard to say

Википедия / Wikipedia

Творческие мероприятия / Creative activities

Экскурсии / Excursions

Детские мероприятия / Child activities

Буклеты / брошюры / листовки / Booklets / brochures / leaflets

Специальные группы в социальных сетях / сайты /
Special groups in social networks/sites

Лекции, семинары / Lectures, workshops

Специальные программы школьного и вузовского
образования / Special programs for school and higher

education

2,0%

18,6%

30,9%

31,9%

33,9%

45,5%

47,2%

55,8%

65,8%

71,4%

1,7%

18,8%

16,2%

37,6%

19,7%

47,0%

41,9%

53,8%

62,4%

66,7%

70%60%50%40%30%20%10%0% 80%

Fig. 5. The most effective methods to improve environmental literacy of the population ( %)

Рис. 5. Наиболее эффективные методы для повышения экологической грамотности населения ( %)
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reliable and relevant information. Unfortunate-
ly, at the moment there are no such resources in 
the Russian Federation.

Young specialists may turn to dishonest sour-
ces of information, thereby dramatically changing 
their perception of the danger of ionizing radia-
tion. This is especially important for students of 
preventive medicine specialties, who after gra-
duation may begin working as radiation hygiene 
specialist, as well as practicing doctors, for ex-
ample, radiology surgeons. Inadequate perception 
of radiation risk (both towards radiation anxiety 
and towards radiation euphoria) by professionals 
may negatively affect the provision of sanitary 
and epidemiological wellness of the population of 
the Russian Federation and the levels of radiation 
safety of patients and personnel. Cooperation 
between the St. Petersburg Research Institute 
of Radiation Hygiene and SPbSPMU should be 
aimed, among other things, at developing and 
supporting such an information resource.

It is important to take into account interna-
tional experience when developing a website on 
the Internet dedicated to radiation safety issues 
in medicine. Similar resources in English have 
existed for over 15 years and enjoy well-de-
served authority and wide popularity among 
both specialists and patients [17, 18]. At the 
same time, there is a separate resource on radia-
tion diagnostics of pediatric patients [19].

CONCLUSION

Comparison of the results of the question-
naire of students of SPbSPMU and NWSMU 
showed the absence of significant differences in 
most responses. This underlines the adequacy of 
the research and stable nature of students’ in-
formation needs and preferences in the methods 
of receiving information. However, it should be 
noted that over the past five years, students have 
increased their demand for information on vari-
ous emergency situations. It is recommended to 
supplement the existing training cycles on radi-
ation hygiene with separate classes on respon-
ding to radiation accidents to improve student’s 
awareness in case of such an accident, as well as 
to reduce their radiation anxiety.

It is also useful to develop a specialized re-
source on the Internet containing reference in-
formation on various aspects of radiation safety, 
as general, as well as specific issues of ensuring 
radiation safety of patients during individual 

X-ray examinations. It is important to consider 
the format of presentation of information, ma-
king it available, including through short videos 
when creating such a resource.

Separate sociological studies to obtain infor-
mation on the information needs of practicing 
medical workers in order to improve the quali-
ty of additional postgraduate education are also 
planned.
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