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This report is dedicated to the victims of the Chernobyl accident

"The hero firemen of Chernobyl, ordinary Soviet guys, so young and so handsome, like their
youih itself, who did the heroic deed, akin to the most great deeds on earth - turned away the
deadly threat from millions of people on the tragic night of 26th April 1986; they were the first
to face the destructive power of the uncontrolled atom.

They would not retreat. The fire at the nuclear power station was a call to arms. As
always in periods of decisive trials, the commanders lead their men from the front. The first on
the road to the fire, which burst out of the damaged 4th reactor, was a military unit on guard at
the time lead by Lieutenant Vladimir Pravikom. Five minutes later, another unit headed by
Viktor Kibenok came to help. The Major L. Telyatnikov, the head of the regiment, was officially
on vacation. Having learned about the disaster, he took his place 20 minutes later in the van.
Almost 3 hours, a handful of firemen were fighting the fire, preventing it from spreading to the
neighboring objects of the nuclear power station. People worked at heights of up to 70 meters
and with the constant threat of explosions, in conditions of severe radiation. And they triumphed.
This fight with the fire was the last in the short biographies of young communist league members:
V. Pravikom, V. Kfoenok, N. Bashchutz, V. Ignatynk, V. Tishura, N. Tyrenok.

The m i l land, the whole Soviet people, will never forget the deed of their loyal sons,
having award' .( n with signs of the highest bravery."

O i the wall in the Lenin room of the fire brigade headquarter in Novozybkov
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PREFACE

The present report is based on responses to a questionnaire by ordinary citizens in the Novozybkov area
in south-western Russia in 1992; an area which was contaminated by radioactive fallout from the
Chernobyl accident in 1986. The major part of the participants of the study resided within areas
classified as having an overall surface contamination level of cesium of 15-40 Ci/km2 (555-1480 kBq/m2),
which is the second of three classes of zones established to guide decisions of relocation and
compensation payments (International Atomic Energy Agency, 1991).

The study was conducted within the framework of an EC (the European Community) and CIS
(the Commonwealth of Independent States) research collaboration called the Joint Study Project 2
(JSP2), as an initial screening of what social and psychological factors were perceived as important and
relevant in the aftermath of the Chernobyl accident, from the perspective of the local residents in 1992.
The results do not convey any final, or absolute, truths about human reactions to a nuclear accident.
Such reactions are imbedded in general life circumstances, including local life conditions, traditions and
historic development, as well as perceptions of future prospects. The present study was aimed at
providing a documentation of sentiments, thoughts, recollections, and risk perceptions related to the
Chernobyl accident among residents in one affected area, and to serve as a pilot study for future, similar
studies of other contaminated or psychologically affected areas: studies which ultimately should
contribute to decision making regarding countermeasure policies if a new, major accident ever occurs.

The results and measurements presented here should be interpreted relative the context of the
study, i.e. the specific year, the chosen locality, and the content of the questionnaire, including the
wording of the questions, the available response alternatives and rating scales. Considering this context,
we believe that the study results contribute to an enhanced understanding of human reactions to nuclear
disasters, particularly in the cultural setting of the former Soviet Union. It is our hope that our work
underlines the importance of accounting for the affected individuals' experiences after a disaster.

The present study would not have been possible to carry through without the close collaboration
of Russian researchers in the Joint Study Project 2 and the helpful and positive reception we enjoyed
at all times during the field work. All through the data collection, Dr. Rumyantseva led the organization
of contacts with local residents, organizations and plant managers, and succeeded in sampling a
sufficiently hcterogenous group of respondents for the purposes of the study. We are indebted to
researchers from the S:t Petersburg Research Institute of Radiation Hygiene, the Novozybkov Branch
of S:t Petersburg Research Institute of Radiation Hygiene, the Leningrad Railway Engineering Institute,
and S:t Petersburg University for their valuable contributions in the planning of the study, including
comments to the questionnaire. We are especially grateful to Dr. N. E. Karlin and Dr. V. P. Ramzaev
at the Novozybkov branch of S:t Petersburg Research Institute of Radiation Hygiene for their very
important assistance and contributions to the completion of the study.

We sincerely want to thank all the participants of this study collectively; without your help and
serious attitude in responding to all questions in the questionnaire, nothing would have come of our
cflorts. We also want to thank the local authorities of Novozybkov for their interest in and support of
the study, the participants from the local fire-brigade, and all the children, parents and teachers who
volunteered to participate in an inofficial discussion. We arc deeply grateful to our interpreters, Elena
Mozhaeva and Simon Lee, who were always willing to help out with translations and interpretations
during more than two weeks of intensive work.

Britt-Marie Drottz-Sjöberg Galina M. Rumyantscva Audrey N. Martyvshov

Center for Risk Research The Serbsky Research Institute The Serbsky Research Institute
Stockholm, Sweden Moscow, Russia Moscow, Russia
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SUMMARY

The present study was conducted within the framev.ork of the Joint Study Project 2 (JSP2), a
research project involving the European Community and the Commonwealth of Independent
States. The task involved the investigation of public reactions to radioactive contamination due
to the Chernobyl accident in 1986. The here presented field-work was designed as a pilot
investigation in a series rf studies aimed at contributing to the understanding of social and
psychological factors relevant to the design of countermeasures in the case of a future nuclear
accident. The report presents questionnaire data collected from people living in Novozybkov
and its surroundings ii. Russ.a, in the summer of 1992. The chosen areas had an overall surface
contamination level of 15-40 Ci/kmz.

The Russian respondents managed to complete a large and rather complicated
questionnaire whuh included different kinds of responses and rating tasks. They responded to
questions abou" their recollections of the Chernobyl accident in 1986, their reactions at the
time, and how they perceived the current situation. They answered questions about fears and
worries, trust in va% >ous ources of information, and they were asked to make a large number
of risk ratings. The risk ratings wei^ reined to current and future risk, as well as to personal
risk, risk to other people in the area, and change in risk level since the time of the accident.

The results showed that the respondents re' ailed the date of the accident surprisingly
well. They often indicated mat they had heard the first news of the accident via TV, radio or
rumors. They often reported the content of that information to have been related to an
explosion or a fire at a nuclear plant. Thev indicated that f'ley at the time had a rather modest
reaction to the news. Current worries especially concerned health risks due to the radioactive
contamination, although the respondents also emphasized that ordinary life was filled with
worries. Middle-aged persons and parents often indicated the highest personal worry. Risk
ratings related to radiation and radioactive contamination were high. Ratings of perceived
change in risk level since the accident of a variety of hazards showed an overall increase. The
self-rated general health status was on average rather bad, but men reported better health than
women did. The subjects indicated a very high degree of uncertainty about health effects due
to the Chernobyl accident. About 12% of the respondents believed that they had received a
dangerous dose of radiation, whereas an overwhelming majority responded that they did not
know what effect the accident had had on their health. Questions of trust in informatior related
to the Chernobyl accident from different information sources showed that trust was generally
low; somewhat higher, however, for foreign information sources than for domestic ones. The
respondents often expressed a low personal ability to influence their own lives, and less
personal possibility to control effects of radiation. They had on average a positive attitude to
relocation from the home area, in spite of reporting having heard dominantly negative
information about people who were already relocated.

The results are discussed from the perspective of the Russian culture and current
situation. It is emphasized ihat the reduction of uncertainty surrounding possible health effects
and with respect to understanding radiological measurements is important for stress reduction.



PERCEIVED RISKS AND RISK ATTITUDES IN SOUTHERN RUSSIA

IN THE AFTERMATH OF THE CHERNOBYL ACCIDENT

Britt-Marie Drottz-Sjöberg, Galina M. Rumyantseva and Andrey N. Martyvshov

INTRODUCTION

The nuclear accident in unit 4 of the Chernobyl nuclear plant, in the early hours of Saturday,
April 26, 1986, gave rise to worldwide concern and intensified research on nuclear safety,
effectiveness of various countermeasures, and public reactions to radioactive fallout. A
multitude of national and international research reports dealing with the accident and its effects
are now available. During the early, and continuous, massive efforts of measuring and
controlling radioactive contamination, and of providing health care for people in the affected
areas, it has become increasingly obvious that a nuclear accident of the Chernobyl accident
magnitude produces many difficult problems in addition to the technological ones.

A natural disaster, or a large industrial accident, normally results in severe challenges
to those affected, and may heavily tax the collective resources of a society. There is, however,
in most catastrophes, an end to the material damage and the human suffering, a point in time
when the catastrophe becomes a tragic, but historic event. A large nuclear accident creates a
different scenario; there may be little visible material damage, and the resulting radiation and
radioactive contamination is not only undetectable by human senses, the radioactive
contamination also remains a possible health hazard for long periods of time.

It was within this type of disaster scenario that the present study was conducted. The
task was to try to identify psychological and social effects due to a mainly invisible catastrophe.
Six years after the Chernobyl accident, the local populations of some contaminated, and non-
contaminated, areas continued their lives as usual in exactly the same geographic locations, but
nevertheless within a strangely altered life situation - the post-Chernobyl era. What did they
remember from the time of the accident, how did they react at that time, how did they perceive
the accident and its consequences six years later? These were some of the questions we asked
ordinary citizens in the affected areas.

Fortunately, there are methods of detecting the invisible, although only indirect methods.
Radiation can be detected and measured by technical equipment, and human sentiments,
opinions and feelings can be detected and investigated with the help of the most fundamental
of human abilities, namely communication, and measured by means of e.g. structured
questionnaires and rating scales. The present report is based on data from a questionnaire
designed to provide an overall picture of what events and experiences a group of people in one
affected area perceived as important in the summer of 1992. Follow-up studies in 1993 will
continue this line of research and add to the results of this initial study.

Background of the project

The study was conducted within the 1992 framework of the Joint Study Project 2 (JSP2), an
EC-project involving researchers from Western Europe and the Commonwealth of Independent
States (CIS). The objective of our particular task in the project involved the screening of social
and psychological factors relevant to the design of policies on countermeasures in the case of
a future nuclear accident. The work presented here is based on a questionnaire study
conducted in July 1992 in Russia, among residents of the city of Novozybkov and its
surroundings.
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Novozybkov is a city with approximately 45,000 inhabitants in the Bryansk region in the
south-west of Russia, which was affected by radioactive fall-out after the Chernobyl nuclear
accident. The Bryansk region is situated to the east of the Gomel region of Belarus, and to the
north of Ukraine. The city of Novozybkov is situated approximately 160 km north-east of
Chernobyl. The technical report of the International Chernobyl Project (International Atomic
Energy Agency, 1991) described the radioactive contamination of the Bryansk region as
affecting five districts west of the region, representing 5500 km- and a population of 278.300
persons. The report states that 216 settlements were located "in regions where the B"Cs
contamination density was between 15 and 40 Ci/km2 (555 to 1480 kBq/m2); 15 settlements
(representing 104,500 people) were located in areas where the contamination exceeded 40
Ci/km2 (1480 kBq/m2)" (p. 97). The town of Novozybkov lies within the 15-40 Ci/km2 (555-1480
kBq/m2) zone, with a mean value of 13~Cs surface activity of 18 Ci/km2 (666 kBq/m2)
(International Atomic Energy Agency, 1991, p. 122).

The IAEA report furthermore stated that the citizens of Novozybkov first learned about
the Chernobyl accident and the contamination situation around May 3, 1986. Some
countermeasures were initiated on May 4 and onwards. Measurements of exposure and
contamination levels began in Novozybkov on May 15. Measurements on a mass scale in the
district around Novozybkov began in the end of May. and 17,000 persons were measured for
significant doses, among them 7,000 children. About 1,000 children had received "significant
doses, 200 of them of more than 75 rad (0.75 Gy) to the thyroid" (International Atomic Energy
Agency, 1991, p. 97). Until December 1986 "medical surveys were performed for radiation
related diseases on 86,000 persons but no cases of such diseases were found1 (p. 98). A special
dosimetric passport was issued in 1987 "for each person living in areas where the contamination
density exceeded 15 Ci/km2 (555 kBq/m2) of i rCs" (p. 98). For a description of the
countermeasures implemented in the Bryansk area, see the IAEA technical report
(International Atomic Energy Agency, 1991). For some details related to Novozybkov from that
report, see Appendix 1.

Planning and design of the study

The overall design of tht study was discussed at a work-shop in Moscow in February, 1992. At
that point in time three areas within Russia, Belarus, and Ukraine were discussed as possible
localities for the data collection. A questionnaire was designed at the Center for Risk Research
in Stockholm, and distributed to all work-group participants before the next joint meeting.
Issues concerning practical details, and the questionnaire, were discussed at a new Moscow
meeting, held in May-June 1992. The meeting concluded that the only remaining possible
locality for the data collection at that point in time was Novozybkov in Russia.

Scope and limits of the study

The questionnaire covered a large number of questions which were chosen to enable a
screening of as many aspects of relevance as possible. People who responded to the
questionnaire usually seemed very motivated to do so. They used approximately between 1 to
2 hours to complete it. and they did this in a neat and thorough manner. The respondents were
informed that the task was voluntary and that they participated anonymously in the study. In
all, 186 persons volunteered to complete the questionnaire, and very few rejected the task when
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approached. A few persons did not fill out the questionnaire, however, because they did not
want to, had no time, or it was found out that they had moved to the area quite recently.

The results presented in this report are based on a volunteer sample of the local
population in Novozybkov and some small villages in the surrounding area. The study was not
designed to measure representative Russian views, and the results should therefore not be
generalized to the Russian population. The results do present, however, beliefs, attitudes, and
reflections from a group of people living in contaminated areas, and may be used as a basis for
further, and more elaborate, studies.

It should be kept in mind that contamination levels and related life circumstances may
vary quite dramatically between different regions or districts, and that residents of various parts
of an area therefore may differ with respect to e.g. the history of information received
regarding the radiation situation, and their experiences of countermeasures. One limitation of
the study was therefore the small sample size, which did not permit simultaneous comparisons
of all important background factors.

For those unfamiliar with social science research it should be pointed out that the
quantitative values given in this report are not absolute values. They should be understood as
indications of what was perceived as important, dangerous, memorable or influential relative
the framework of the questionnaire content, the response alternatives, and the design of the
scales. In a setting of personal anonymity, as provided by the anonymous participation in a
study where questionnaire responses cannot be linked to a particular face or identity, the
respondents are expected to be less influenced by social desirability response biases and by
possible unintentional interviewer prompts which may steer answers in specific directions
(Sjöberg & Drottz-Sjöberg, 1993). In the present study, the respondents indicated how they
viewed their current life situation and how they perceived a variety of hazards in their life and
surroundings, including ratings of health hazards due to radiation and radioactive
contamination. This kind of results, and the specific ratings, may vary over time with respect
to absolute level, or due to the framing of questions and the construction of the response
scales, but repeated studies of this kind usually result in similar main effects and rank ordering
of perceptions. Results from studies conducted under completely different circumstances, e.g.
in face-to-face interviews and with unstructured response formats, should be expected to
deviate from questionnaire results.

The results presented here will give the reader an idea of how the respondents described
their reactions to the Chernobyl accident, what influenced their reactions, and how they
perceived the consequences of the accident. Due to discussions of the ability of the Russian
respondents to perform the various rating tasks required by the questionnaire, some checks of
this ability were included in the questionnaire. The results will be presented in more detail
below, but it should be mentioned here that they indicate that people understood the tasks
well. No random or negligent response or rating behavior could be detected.

It is important to note that the study was conducted six years after the Chernobyl
accident. The results are thus not to be understood as reactions among people who recently
were subjected to a nuclear accident. Rather, the study presents beliefs and opinions based on
memories, considerations and six years of experiences from living in contaminated areas.
Although it can be argued that memories related to specific, and salient, events often etch
themselves into the human mind in a very vivid way (e.g. the assassination of President
Kennedy), the passing of time also involves the influence from, and incorporation of, new
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information into memory. It is, nevertheless, the personal recollections of an event which we
tend to believe, hold as true, and sometimes act upon. It is on the basis of this psychological
perspective that the current results should be understood. The passing of time creates a validity
problem when earlier experiences themselves are the focus of investigation; the present study
was designed to describe recollections, as well as current experiences, six years after the
accident.

The passing of time certainly also influences risk ratings and attitudes. These would have
been different, and probably more extreme, had the study been conducted shortly after the first
information of the accident. After six years, people gain a different perspective of an event as
compared to the immediate experiences. Furthermore, our respondents presumably knew more
about the Chernobyl accident itself in 1992 than in 1986, they had more detailed information
regarding radioactive contamination, knew about directives issued by authorities and specialists
and what they had said, done and not done, and they had formed personal opinions about it
all. This is the situation from which the present study departed.

Finally, cultural settings, local history and traditions may significantly influence
perceptions of risk and how people react to novel threats. For example, the city of Novozybkov
has a fair number of religious believers of the kind who once played an important role in the
Russian history of religious conflicts involving the "old believers" (see e.g. Rutherfurd, 1992).
This aspect may have influenced risk perceptions and personal views of the Chernobyl accident.
A question about being religious was therefore included among the background variables for
investigation of possible relationships with other questionnaire responses. More generally,
Russian culture, history and recent events certainly influenced every aspect of the study. The
study was conducted after a nuclear accident, as well as after a rather turbulent time in general
politics. The policy of openness, or Glasnost, had gradually and continuously increased the
general information availability, including much reporting related to the ^hernobyl accident,
the former Soviet Union had split into new nations, and there had been a serious governmental
crisis in Russia in 1991. The Chernobyl area, with its evacuated 30 kilometer zone, was now an
area outside Russia, mainly located within Ukraine. In addition to the extended political
changes, people lived a life filled with ordinary hardship and scarcity, including a high inflation
rate and a decreasing standard of living.

The following text is organized in three main sections. The first part is a technical
description of the study method, including sampling procedure, description of respondents,
questionnaire design, data analyses, construction of indices and notes on practical experiences
from the joint work and field study. The next part contains the results based on the
questionnaire responses, and the third part discusses some of the more interesting results of
the study.

METHOD

Sampling of respondents and data collection

There was no official register of the Novozybkov or Bryansk area population available to use
as a basis for sampling of respondents to the study. Statistics of Novozybkov from 1989,
however, showed a male dominance in the city, i.e 54% men, but a female dominance in the
Novozybkov area, excluding the city (with about 20 000 inhabitants), i.e. 56% women. We were
careful, in the sampling of respondents, to involve as many different groups of ordinary citizens
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as possible, and we believe we succeeded quite well in this respect. Contacts with potential
respondents of the study were results of series of events, in which the Russian colleagues and
researchers from the Novozybkov branch of S:t Petersburg Research Institute of Radiation
Hygiene played the major roles. They administered contacts with local authorities, official
representatives and plant managers, and the Novozybkov branch of S:t Petersburg Research
Institute of Radiation Hygiene advertized the study locally inviting the public to participate in
the study, provided rooms to use at the institute, and transports within and outside Novozybkov.

After approximately two weeks of work, a total of 186 persons had responded to the
questionnaire, in all 52% men and 48% women. This sample included a group of 25 men of
the local fire brigade. The firemen have been excluded from this presentation of results
because they constituted a rather homogenous group of young men with better than average
health, and could on the basis of their profession be expected to be less risk averse than the
average population (see e.g. Levenson, 1990). The group of firemen was proportionally too
large not to distort the results of the remaining sample. This group has been analyzed
separately in a preliminary report of this study (Drottz-Sjöberg, 1992).

Characteristics of the sample and category variables

The analyzed sample consisted of 161 respondents; 45 percent men and 55 percent women. In
all, there were 56 blue-collar workers, 58 white collar workers, 21 persons working either as
teachers, physicians, nurses or in private business, and 26 persons "outside the job market", i.e.
unemployed, students, housewives and pensioners. The main part of the respondents were
inhabitants of the city or neighborhood of Novozybkov. Included among the respondents "/ere
also 19 residents of the small towns or villages of Krasnaya Gora, Zaborye, Zlynka and
Vyshkov. In all, 21 respondents reported that they had moved, or been relocated, after 1986;
of these were 5 persons permanently relocated from the area in which they had lived in 1986.

Seventy percent of the respondents were married, 16 percent single, 6 percent indicated
the 'other" category, including widows and widowers, and 7 percent did not respond to the
question regarding civil status. The mean age of the respondents was 38.5 years (SD= 13.5); 39
years for men (SD=12.8) and 38 years for women (SD=14.0). Five independent age-groups
were constructed as a category variable for the data analyses. Due to very few respondents
below the age of 18, the first group included all respondents less than 25 years of age. Similarly,
due to few respondents above the age of 64, the fifth age-group included all respondents of 55
to 71 years of age. See Table 1 below.

Most respondents (68%) had secondary school education, 5.6 percent only primary
education, and 23 percent higher than secondary education (3 percent did not respond to the
question). Of all respondents, 68 percent had children ot various ages (110 persons). Among
those who had children, 52 percent had a child less than seven years of age, 34 percent had
their youngest child in the age-group of 7-17 years, and almost 15 percent of the respondents
had their youngest child in the age-group of 18 years or older.

Half of the group of respondents indicated in the questionnaire that they were not
religious, 46 percent that they were religions, whereas approximately 4 percent refrained from
answering the question. Twenty-nine percent of the men in the sample indicated they were
religious, as compared to 60 percent of the women; a highly significant sex difference
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The reported approximate monthly income in the family. July 1992. ranged between 140
rubles and 36.000 rubles, with an average income of approximately 4800 rubles (overall median
value=4000 rubles)1. Men earned, on average approximately 5000 rubles per month
(median=4000 rubles), and women approximately 4600 rouble (median=4000 rubles). At that
time there were approximately 250-301) rubles to the U.S. dollar.

The respondents worked 8 hours a day. 5 days a week, on average. Men reported a
somewhat higher figure than women did. but the difference was not significant. The question
of hours of work per day specifically asked the respondents to indicate the usual number of
work hours, excluding house-work. Almost 76% of the respondents indicated that they usually
worked indoors, and 20% that they usually worked outdoors, including 3 persons who
responded that they worked just as much indoors as outdoors. There were 58% men in the
latter group.

Table 1. Independent variables; content of categories, with number of respondents within
parenthesis

Independent
variable Category, number of respondents and missing data

l=Mcn (72); 2=Worncn (89), Missing=0

1= <25 years (29), 2= 25-34 years (28), 3= 35-44 years (40). 4= 45-54 years (34).
5= >54 years (18). Missing=12

l=Married (113), 2= Single (26), 3= Other (10). Missing=12

1= Primary school (9), 2= Secondary school (110), 3= Higher than secondary-
school (37), Missing=5

1 = Outside the job market (i.e. unemployed, student, pensioner, housewife, other, 26),
2= Employee (i.e. white-collar worker, 58), 3= Worker (i.e. blue-collar worker, 56),
4= Special work (i.e. teacher, physician, nurse, private business, 21). Missing=()

1= Yes, religious (74) 2= No, not religious (81), Missing=6

1= No children (51). 2= Have a child/children (110)

1= Youngest child 0-6 years (57), 2= Youngest child 7-17 years (37). 3= Youngest child
18 years or more (16), Missing=51

l=Indoors (122) 2=Outdoors (30), Missin»=3

l=No, have not moved from the home area after i%'6 (137), 2=Yes. have left home
area, temporarily or permanently (21), Missing=3

Included among the background variables was a list of household equipment and
appliances. The percentages who indicated that they had the appliances in question available

SEX

AGE

CIVIL

EDUC

WORK

RELIGION

PARENT

CHILD

WORK-PLACE

RELOCATION

1 The questionnaire asked for the approximate monthly income of the family; although a single
isioncr's income was vny small, some under-reporting was suspected regarding income. For example,
all respondents included (he economic compensation to citizens of the area in their reports.
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53
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93
82
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in the family or household2 are listed in Table 2. Note that "availability" does not necessarily
mean privately owned equipment or appliances, but that these were possible to use for the
family or household.

Table 2. Percentages of respondents who indicated availability of the listed equipment and
appliances in their household/family

Equipment

Sewer
Washing machine
Running water
Car
Refrigerator
TV-set
Phone
Daily paper

Design of the questionnaire

The questionnaire was designed to meet two main requirements: to allow a screening of
potentially important variables by a dichotomous checking procedure, and to obtain ratings of
aspects known to be of importance in the risk perception and social psychology literature. Ideas
for some of the questions and response alternatives emerged from previous studies by
Archagelskaya (1992). and the ORACUL organization, at the Gomel Center for Sociological
Studies (Kasyanenko, undated).

The "screening" type of variables presented a question and a number of qualitative
response alternatives. The respondents were asked to check those response alternatives which
they found pertinent relative each question, or to complement with an "other, open-ended
response.

Response ratings were generally performed on 7-point scales to increase the
differentiation of responses to an optimal level3. The rated variables can be divided into two
major groups: (a) items followed by seven response categories, i.e. a continuous scale in
increasing or decreasing order4, and (b) rating lists, i.e. one main question followed by several
items, each of which was to be rated by the respondent on a 7-point numerical scale. The
numerical scales ranged from 1 to 7, and had verbal labels attached to each scale-step.

2 Some results in Table 2 may seem incorrect, but we believe they arc not. For example, many more
people had some kind of a washing machine than running water or sewcr. People simply fill or remove
water from the washing machine manually.

3 It was expected lhat e.g. anxiety and tension generally would be high and thus that some results would
show very positively or negatively skewed distribute >s. The use of 7-point scales would help to better
differentiate the responses (sec e.g. Sjöberg. 1993).

4 The rating scales were altered with rispct. > giving positive and negative response alternatives first
to counterbalance stereotype responding.
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Content of the main sections of the questionnaire:

- background variables, such as age, sex, education, occupation, family size and income,
and questions concerning if the respondent had moved or been relocated after 1986, if he or
she worked indoors or outdoors, available home equipment and conveniences, and if the
respondent was religious; the respondents were also asked to rate their perception of the
overall level of pollution in their home area, and their level of normal, everyday worry;

- health and habits, including e.g. self rated general health, if the respondent had any
disease diagnosed by a doctor; normal work load, smoking and drinking habits;

- ratings of 33 hazards from the perspectives of health risk for people generally in the
home area, and personal health risk, as well as the perceived change in health risk due to the
Chernobyl accident; the items included "normal" risks, such as traffic and domestic accidents,
"social" risk: such as shortage of medical doctors, unemployment, and price increases, and
"industrial" risks, such as chemicals polluting the environment, and radioactive contamination
of the environment;

- recollections of events and information related to the time of the accident, confidence
ratings of correctness of recall, familiarity with nuclear power plants, personal beliefs, thoughts,
reflections and change of diet and behavior in relation to the accident, perception of
specialists', as well as personal, estimation of level of radioactive contamination of the home
area, perceived possibility to influence the personal life situation, and possibility to personally
exert control of radiation effects for oneself and one's family;

- reactions to information about the accident in terms of worry, distress, beliefs,
judgements, and perceived consequences; subsequent media attention;

- perceived responsibility for different aspects of the accident, i.e. responsibility for the
accident at the Chernobyl plant, and the decontamination of the home area; the respondents
also reported who they believed could improve the situation caused by the Chernobyi accident,
and current trust in 18 sources of information regarding information about the accident;

- risk ratings related to the next five years concerning people in the home area generally,
as well as the own person; the 12 items included "normal" risks, such as to be assaulted and
have a fatal accident at work, "environmental" risks, e.g. to be injured due to chemicals in the
environment, and due to background radiation, "Chernobyl radiation" risks, i.e. to be injured
by radiation from the Chernobyl accident, and to die from radiation from the Chernobyl
accident;

- self rated knowledge, and wish to improve one's knowledge, about radiation and
radioactive contamination, how one can detect radiation, how to protect oneself, and whether
the respondent or someone in the family had been subjected to a medical examinatior due to
the accident;

- personal stress level due to the accident, fear of health effects for oneself and the
family, impressions of the caretaking of people after the accident by district authorities;

- questions related to relocation, e.g. attitude to relocation, possible relocation as a
stressor, plans to move from the current home area due to the accident, perceived positive and
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negative aspects of relocation, and what the respondent had heard about people already
relocated;

- recommendations to others in a situation of an increased radiation level, and the
possibility of a new accident, similar to the one in Chernobyl, within the next five years.

Translation and practical problems

The questionnaire was translated from English to Russian. Time constraints made it difficult
to prepare a perfect translation, which should include an independent back-translation from
Russian to English. The available time allowed a translation which to the major part covered
the intended meaning of questions, response alternatives, and scales, but there were some
mistakes due to misunderstandings and to inherent differences between the languages. One
example of a misunderstanding is shown by the fundamental difference between asking "Do you
take any medicine prescribed by a doctor?", which was the intended question, and to ask "Do
you take the medicines prescribed by the doctor?", which became the question put to the
respondents.

Furthermore, translation difficulties became apparent in discuss;ons of scale
constructions. It was hard, for example, to find the Russian language equivalent to the English
expression of "neither-nor"; a label expression sometimes used as a scale mid-point. This
expression cannot be replaced with "Don't know" or "Difficult to answer", because the latter
expressions altogether change the quality of the scale. This difficulty was usually solved by using
expressions such as "May be dangerous, may be not". In one case, however, involving personal
and general risk ratings in a five year perspective, the intended "Neither-nor" middle response
alternative of the scales became labeled "Cannot evaluate the risk degree", thus inviting
uncertain respondents to use this mid-scale response category. The effect of this mistake was
probably the inclusion of uncertain subjects among the respondents, thus lowering the overall
mean value compared to if these instead had been represented as missing values, since the
response distribution was negatively skewed.

Another problematic translation of scales involved the rating-lists of general and
personal health risks, which used 7-point numerical response scales, ranging from l="No threat
(risk) at all" to 7="Very dangerous". The fifth scale-step, after the mid-point of "May be
dangerous, may be not", was labeled "Insignificant threat" instead of "Somewhat dangerous".
It is difficult to estimate the effect of this translation error because no comparison with a
correct scale has been possible to make in the same, or a similar, sample of respondents. It
may be the case, however, that response distributions were affected to some extent. A close
look at the distribution of responses over the items often show a dip at the fifth scale step,
possibly indicating that respondents instead chose either the scale mid-point, or one of the two
subsequent alternatives indicating "Dangerous" and "Very dangerous". Thus, this translation
error would in the latter case artificially increase the average risk rating somewhat. Fortunately,
however, the scales were also presented to the subjects numerically, with the numbers 1 to 7
indicating an increasing danger or threat. It may be that the increasing order of numbers had
a stronger impact on the understanding of the scale than had the verbal labels. With these
clarifications noted, the results based on the imperfect scale translations have been included
in this report.
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In relation to the risk ratings it should be mentioned that the intention was to use a
numerical scale ranging from 0 to 6, but that due to time pressure in designing the
questionnaire, the 1 to 7 scale appeared instead. There is a psychological difference inherent
in the use of the numerical value of 1 as indicating "Nothing" instead of 0. In this context,
however, we consider the problem as minor, although worthy of further empirical investigations.

Other minor, but disturbing, problems related to this data collection concerned the use
of different computer soft-ware in the collaborating work groups. The Cyrillic alphabet was just
one tricky aspect, and different computer systems producing incompatible file formats easily
amounted to problems in a tight time schedule.

Data analyses

The results are presented on the basis of single questions as well as indices, i.e. highly
correlated items pooled together. Results from the qualitative, screening variables are
presented as response percentages, and results based on items with 7-point response scales are
usually represented by mean values, for the sample and some subgroups, usually gender and
age-groups.

Indices were constructed to reduce the number of variables, and thus to allow central
tendencies to appear more ckrirly (see Table 3 below). Each index was checked for internal
consistency, i.e. reliability, by Cronbach's alpha. Relationships between variables were measured
by the Pearson correlation coefficient, pairwise deletions. Regression analyses were similarly
based on correlation matrixes, pairwise deletions.

The relatively small sample size did not allow elaborate statistical analyses using several
independent variables simultaneously. Most comparisons are therefore made on the basis of
a single independent variable. Similarly, due to the small size of the group of respondents
residing in villages outside Novozybkov, no comparisons were made between them and the
Novozybkov residents, although the groups differed with respect to contamination level of the
home area. One-way analysis of variance and t-tests were usually performed to investigate
group differences. Results of a few two-way analyses of variance (ANOVA's) are also
presented, in which the respective effects of two independent variables and their interaction
are separated. Three regression analyses were carried out in an attempt to investigate the main
predictors of selected central variables, i.e. self-rated health, normal, everyday worry, and
personal stress level. The reader should keep in mind that these results must be interpreted
with caution and subjected to replication in future studies They contribute to the structuring
of the mafrial, however, and are included as tentative results. All data analyses used t'.e
SYSTAT 5.0 program (Wilkinson, 1990).

Indices

Several indices were constructed to reduce the number of variables. Table 3 gives the index
variable names, number of included variables, the internal consistency of the index after test
for reliability using Cronbach's alpha, and all items included in the index. Note that the sub-
indices are constructed from subsets of variables also appearing in the main indices.

10
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All 33 items, in each of the three "current health hazard" rating lists, were pooled into
overall indices of perceived general health risk (i.e. risk to people living in the area), personal
health risk, and difference in health risk since the accident (the indices are here called
GENHEALL, PEHEALL and DIFFALL). Five sub-indices were constructed from selected
items within the respective rating lists: personally less controllable ri^ks, such as violent crime,
unemployment, and price increases (here called GEEXT, PEEXT and DIFFEXT); personally
more controllable risks, such as use of alcohol, smoking, and use of food and water (here called
GEINT, PEINT, and DIFFINT); ratings of health risk due to three industries, i.e. chemical,
coal and nuclear industry (here called GEIND, PEIND, and DIFFIND); ratings of risk due to
chemical substances in the air, in the water, in the soil, in the food, and the risk of disease due
to chemical substances in the environment (here called GECHE, PECHE, and DIFFCHE);
and, similarly, risk ratings of radioactive substances in the air, in the water, in the soil, in the
food, and the risk of disease due to radioactive substances in the environment (here called
GERAD, PERAD, and DIFFRAD). See Table 3.

Indices based on perceived future risks involved ratings of 12 hazards in a five year time
perspective. There were two such lists, i.e. risk for the people living in the area, and personal
risk. All variables of each rating list were pooled into overall indices, here called GERISK and
PERISK. Each type of rating list was also subdivided into three sub-indices; i.e. "normal risks",
such as to be assaulted and to be injured in a traffic accident, were pooled into the indices
named GENORM and PENORM; the two items of injury due to exposure to chemical
substances in the environment and natural background radiation constituted the indices of
GEEXP and PEEXP in the respective rating lists, and finally, the two items of risk of injury
due to Chernobyl radiation and the risk to die from Chernobyl radiation consmuted the
GERAD and PERAD indices.

Seven items rated with respect to change in diet due to the Chernobyl accident were
pooled into one index called DIETIND. Similarly, eight items regarding behavioral changes due
to the accident were pooled into the index BEHAIND.

Among the 18 information sources rated for current trust, the four information sources,
external to the own country, were collected in the EXTERNAL index, whereas local or other
national sources of information were pooled into the INTERNAL index.

Four "bad recommendations" regarding advice to people in a suspected radiation
emergency formed the BADREC index. Eight "good recommendations" were similarly pooled
into the GOODREC index.
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Table 3. Constructed indices, number of included variables, Cronbach's alpha and index content

Indices No. incl. Cronbach's
Main Sub variables alpha Content of index

GENHEALL
GEEXT

GEINT

GEEXP

33
12

0.94
0.86

0.81

GEIND
GECHE

GERAD

PEHEALL
PEEXT
PEINT
PEIND
PECHE
PERAD

DIFFALL
DIFFEXT
DIFFINT
DIFFIND
DIFFCHE
DIFFRAD

GERISK
GENORM

3
5

5

3?
12
8
3
5
5

33
12
8
3
5
5

12
8

0.85
0.94

0.95

0.94
0.86
0.84
0.87
0.95
0.98
0.95
0.87
0.86
0.89
0.97
0.95
0.92
0.92

0.79

GERADI
PERISK

PENORM
PEEXP
PERADI

GOODREC

2
12
8
2
2
8

0.87
0.92
0.93
0.82
0.89
0.90

BADREC

EXTERNAL

INTERNAL

DIETIND
BEHAIND

4

4

14

7
8

0.57

0.92

0.95

0.83
0.75

(Sec the sub-indices)
Violent crimes, traffic, accident at the work place, shortageof medical
doctors, national conflicts, different disorders, unemployment, price
increases, living conditions, financial problems, lack or shortage of
essential food, all kinds of environmental problems.
Domestic accidents, use of alcohol, smoking, use of medication, use
of drugs, personal problems and worries, the AIDS-disease, use of
food and water.
Chemical industry, nuclear industry, Coal industry.
Chemical substances in the air, in the water, in the soil, in the food,
diseases related to chemical substances in the environment.
Radioactive substances in the air, in the water, in the soil, in the food,
diseases due to radioactive substances in the environment.
See GENHEALL.
Sec GEEXT.
See GEINT.
See GEIND.
See GECHE.
See GERAD.
Sec GEHEALL.
See GEEXT.
See GEINT.
See GEIND.
See GECHE.
See GERAD.
See content of sub-indices.
To drown, to be struck by lightning, to be assaulted, to be injured
in a traffic accident, to die in a traffic accident, to be injured at
the work place, to die at the work place, to be injured at home.
Injury due to exposure from chemicals in the environment, injury due
to exposure from the natural background radiation.
To be injured by Chernobyl radiation, to die from Chern. radiation.
See GERISK.
Sec GENORM.
See GEEXP.
See GERADI.
To stay indoors and wait for information, to wash body and cloths,
to warn family and neighbors, to try to get more information, to
close doors, windows and ventilation, to be more careful with food
and water, to keep children home from school, to follow news
transmitted by radio and TV.
To immediately leave the area, to ventilate the house, to take alcohol
as a protective measure, to gather people in the open.
The international community, foreign governments, foreign experts,
foreign journalists.
Supreme soviet, councilof ministers, district soviet, city soviet, special
funds and social organizations, regional soviet, people' s front, health
promolionbodics,domesticexpcrts,healers/folkdoctors,mass media,
domestic journalists, political leaders, social leaders.
Milk products, fruit, vegetables, potatoes, mushrooms,berries, water.
Visits to physicians, neurologists, relatives, friends, attention to news,
staying outdoors, meeting with local authorities, and with specialists
on radiation protection.

12
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The results section below starts with questions related to recollections of the Chernobyl
accident, proceeds to results related to current habits and perceptions of health and health
hazards, knowledge and perceptions related to radiation and radiation protection, and
perceptions of future risks. Next follows a section on issues related to relocation, followed by
some additional analyses of central variables, and a section analyzing the respondents'
performance of specific tasks and understanding of the questionnaire.

RESULTS

Recollections related to the Chernobyl accident

Familiarity with nuclear plants. It was of interest to investigate to what extent ordinary citizens
had been familiar with nuclear power plants before the accident at Chernobyl. One question
addressed this issue, and the responses were marked on a 7-point scale with response
alternatives ranging from (l)="Not acquainted at all", through (4)="Neither much, nor little",
to (7)="Knew very much". The overall mean value in the sample was 2.37 (SD=1.18),
indicating little familiarity with nuclear plants before the Chernobyl accident. The mean value
for men was M=2.43 (SD=1.20), and for women M=2.32 (SD=1.17). The difference was not
statistically significant.

Recollection of the first information. The first question about recollections related to the accident
concerned the date of the event. The item was formulated "Please, try to remember when you
first heard about an accident at the Chernobyl nuclear plant. Indicate the date or the day." The
response format was open-ended, i.e. the respondent was asked to write down a reply on a
provided line.

The responses were coded in several steps5, resulting in a new variable with eight
categories. The majority of the respondents gave a date between April 27 and May 5, indicating
a remarkably high level of correct recollection of the time of the accident. Figure 1 below is
based on the new variable, and gives the percentages of respondents coded into the respective
categories, by sex.

The figure shows that most of the respondents had received information about the
Chernobyl accident before May 6. When asked about how certain they were that they recalled
the date correctly, they reported that they felt quite certain. The overall mean value of the
question measuring recall certainty was 2.28 (SD=1.55), on a 7-point srale, ranging from
l="Absolutely certain" to 7="Absolutely uncertain". The mean value for men was 2.20, and for
women 2.35.

5 Firsl, dillercnt types of responses were categorized in groups of (a) persons who correctly gave the
year 1986, with or without a date, (b) persons who gave a date but who did not specify the year, (c) persons
who gave the incorrect year, (d) responses of "I don't know" or "I don't remember", (e) respondents who
just gave one single number, and (f) missing data. Second, all responses which involved a date, with or
without the year 1986 (responses giving an incorrect year were not included) were transformed into a new
variable, based on eight categories, each covering a 5-day period, sec Fig. 1. The rest of the responses were
coded as missing in the new variable.

13
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Percentage
50 ,

Men
Women

30

10 r~
I

April 28-30 May 1-5 May 6-10 May 11-15 May 16-20 May 21-25 May 26-30 June 1-5

Date

FIG. 1. Percentages of respondents' reports about when they first heard of the Chernobyl
accident, men and women.

Main sources ofinformation. In a following question the respondents were asked how they first
learned about the Chernobyl accident. Twelve response alternatives were given, plus one
"other", open-ended alternative, which could be specified freely by the respondent. See Table
4. The respondents were again asked how certain they were that they recalled correctly*. The
overall mean value of 2.08 (SD=1.39) indicated a rather high confidence in recollection
correctness. There was no significant difference between men and women.

The next question concerned to what extent the respondents trusted the source of
information regarding their information about the accident. Trust was rated on a 7-point scale
with the end-points of l="Not at all" and 7="Absolutely". The overall mean value regarding
trust in the information source was 4.55 (SD=1.69). The corresponding mean value for men
was 4.78, for women 4.36. Thus, men trusted their information source more than women did,
but there was no significant difference. Table 4 presents percentages of indicated sources of
the respondents' first information about the Chernobyl accident, and the percentages of the
respondents who trusted the specified sources of information (i.e. the percentage who gave a
rating of 5 or higher on the Trust" variable).

The table shows that about one fifth of the respondents got their first information about
the Chernobyl accident from TV or central radio, respectively. A remarkably high percentage
of the respondents reported that they got their information from friends (17%) and by rumors
(18%). Local radio had informed about 7 percent of the respondents, whereas local authorities
and local papers were the information sources of very few. The most frequently checked source
of first information in the male group was "foreign radio", and in the female group "TV". Trust
in the information sources was indicated, as can be seen in the table, by 45 to 95 percent of
the respondents. Note that less than half the group of respondents who had their first

6 Scale: l="Absoiutely certain" to 7="Absolutely uncertain".

14
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information by rumors trusted this information. Trust in foreign radio, however, was high
among those who marked this source of information. The data set is too small, however, to
allow any other conclusion than that trust varied over the information sources.

Table 4. Percentages of checked response alternatives regarding how the respondents first
learned about the Chernobyl accident, and trust in the respective information sources

Response
alternative

By local radio
By TV
From neighbors
By central radio
From local papers
From family members
From foreign radio
From central papers
From friends
From central authorities
From local authorities
By rumors
Other

All
(161)

7
22
9
19
<1
7
13
1

17
<1
3
18
4

Percentage

Men
(72)

3
21
10
21
0
4

24
0
17
0
4
15
4

Women
(89)

10
22
9

17
1
9
4
2
18
1
2

20
3

Trust1

Freq.

11
35
15
30
1

11
21
2

28
1
5

29
-

%

82
66
60
60
-

64
95
-

75
.

80
45
-

1 Overall for 161 respondents. "Frequency" gives the total number of persons who indicated an
information source, the percentage relates to those of them who rated the Trust variable 5 or
higher on the 7-point scale.

Content of the first information. Asked about the content of the first information they had
received about the Chernobyl accident, about 40% of the respondents reported as their first
information that there had been an explosion. About a third of the respondents, respectively,
had got the message that there had been a release of radiation, or heard something about a
fire at a nuclear power plant.

A following question asked to what extent the respondent had believed the
communicated content of the first information about the accident. The question was rated on
a 7-point scale with the end-points of l="Not at all" and 7="Absolutely". The overall value
regarding belief in the information was 4.87 (SD=1.54), indicating a fairly high degree of belief
in the conveyed content. The corresponding mean value for men was 4.72, and for women 5.00.
Thus women seemed the most inclined to believe the information they had received, but there
was no statistically significant difference. The correlation between trust in the information
source, reported above, and belief in the conveyed information was r=0.59, for men r=0.56 and
for women r=0.64, all significant at the 0.0005 level of significance. Table 5 gives details on the
content of the first information the respondents had received, and to what degree they believed
that information.

The table shows that the majority of the women indicated that their first information
had referred to an explosion. The most frequently mentioned content of the information
received by the men concerned instead a fire at a nuclear plant. The first information for about

15



RHIZIKON: Risk Research Report No. 13

10 percent of the respondents included the message to take iodine. The table also shows that
67-83 percent of the respondents believed in the message they got.

Table 5. Percentages of checked responses regarding the content of the first information about
the Chernobyl accident, and percentage of respondents who believed the message

Response
alternative

A fire at a nuclear plant
There had been a release
of radiation

An industrial accident
had occurred

There should be a
relocation of people

There had been an
explosion

Iodine should be taken

All
(161)

30

30

12

7

41
11

Percentage

Men
(72)

36

32

15

7

30
12

Women
(89)

25

28

10

7

49
10

Believed1

Freq.

48

48

20

11

66
18

%

67

71

70

73

76
83

1 "Frequencies" is based on those of 161 respondents who checked the item, percentages relate
to those rating "Belief 5 or higher on the 7-point scale.

Strength of reactions to the first information. Two questions inquired about the strength of
reactions to the first information about the accident at the Chernobyl nuclear plant: the
personal reaction, and the reaction in the family. The responses were made on 7-point scales,
ranging from l="No reaction at all" to 7="Reacted very strongly". The overall mean values of
the respective ratings were 3.96 (SD=1.67) and 4.19 (SD=1.60), indicating that all reactions
were modest. Figure 2 shows the results, by age groups.

Mean value

4.8

4.4

41

4

3.8

3.8

3.4

—

-

"r-

-

-

-

-

Persona/reaction

a '

y

Reaction of family
— — 3 — -

Scale: 1-7.1 «"No reaction at all', 7»"Reacted
very strongly".

Lass than 25 years 25-34 years 35-44 years 45-54 years 55 years and more

AGE GROUP

FIG. 2. Mean values of degree of personal reaction and family reaction to the first information
about the Chernobyl accident, by age groups.
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The figure shows that the reactions were rated around the middle response alternative
of the scale, i.e. close to "Neither strongly nor weakly". The respondents generally perceived
the family to have reacted more strongly than they had themselves. There was also a tendency
for the personal reaction, as well as the perceived reaction in the family, to increase with age.

Recalled thoughts. It was of interest to try to picture what the respondents remembered having
thought after the first news about the Chernobyl accident. It was assumed that the situation
provoked many different thoughts, but that the respondents in retrospect would have certain
memories about their most salient thoughts. To reduce the possible number of answers, 17
response alternatives were listed in the questionnaire together with one "other" open-ended
alternative which could be added by the respondent. Cultural factors, social desirability effects,
and recollection failures can certainly not be excluded here, but the results in Table 6 describe
the chosen responses among the available response alternatives.

The thoughts which seemed to have entered the respondents minds most frequently in
hearing about the accident concerned the family, especially the children, how the accident had
happened, what should be done, and the danger of the situation. Some interesting differences
became apparent in comparing the rank order of the gender groups: women thought first of
all about their children, secondly, about the future, and thirdly about the danger. Men indicated
that they thought about their children as well as about how the accident might have happened.
In recalling these first thoughts, very few respondents indicated having thought about their
spouse, their relatives, friends or how to protect themselves7. These results could be related
to the previously reported ratings of strength of reactions, which generally showed that people
were not alarmed by the first information about the accident.

Table 6. Percentages of checked response alternatives regarding the respondents first thoughts
after receiving news about the Chernobyl accident

Response
alternative

My wife/husband
My children
My parents
My family
The population of the affected area
What should be done
How to protect myself
My relatives
The danger
The future
How to leave
My friends
The personnel at the nuclear plant
To get more information
Nothing in particular
Who is responsible for the accident
How it rnight have happened
Other

AH
(161)

1
39
10
16
9

20
3
2

21
20
4
2
16
20
5
9

23
2

Percentage

Men
(72)

0
28
8
12
8

22
4
4

22
12
1
1

19
21
6
11
28
1

Women
(89)

2
48
12
18
10
19
2
1

20
26
6
3
13
19
4
8
19
2

7 There was no other available response alternative of thinking only aboul oneself.
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It may seem strange that only about 40% of the respondents thought of their children.
It is obvious, however, that not everyone had children. The same applies to a spouse. Figure
3 below presents percentages of respondents who thought about "My children" and "The
danger", by sex and over the child-group categories. Similarly, Figure 4 presents percentages
of respondents who thought about "The future" and "What had happened". It should be noted
that the category "child group" is based on the age of the youngest child in the family in 1992,
and that children in the age group less than 7 years old were not born until after the accident.
Note also that each data entry is based on a rather small number of observations, and that the
results therefore should be interpreted with caution.

Percentage
80 -

so \-

40 -

20 -

My children •
men \

My children
women

The danger
men

The danger j
women I

3''

No children Less than 7 years 7-17 years 18 or more years
CHILD GROUP

FIG. 3. Percentages of respondents who first thought of their children, and the danger, by
groups of respondents who had no children, and who had their youngest child in one of three
age groups.

Percentage
50

50

30 ! -

20

10

The future
men

The future
women

What had happened j
men \

What had happened \ \
women I

No children Leas than 7 years 7-17 years 18 or more years

CHILD GROUP

FIG. 4. Percentages of respondents who first thought of the future, and what had happened,
by groups of respondents who had no children, and who had their youngest child in one of
three age groups.
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Figure 3 suggests that especially parents who had young children at the time of the
accident thought about their children. However, also respondents without children of their own
to some extent thought about children in the situation. Figure 4 indicates that women with
older children, i.e. children of 12 years or more in 1986, thought more about the future than
did other groups. Furthermore, men in all categories seemed to some extent to have thought
about what might have happened.

Recalled behavior. One question focused on what the respondents remembered that they had
done after they learnt about the Chernobyl accident. Eight response alternatives and one
"other" open-ended alternative were available in the questionnaire. Table 7 reports the
percentages of checked items.

Table 7. Percentages of checked response alternatives concerning what the respondent did after
receiving information about the Chernobyl accident

Response alternative

Nothing
Tried to find out details about
the accident

Waited for new information
Contacted my family
Contacted people who might know about
the accident

Took iodine
Told other people about the accident
Kept the children indoors
"Other"

All
(161)

22

38
34
2

5
3
5
11
4

Percentage

Men
(72)

25

42
35
1

7
1
4
7
1

Women
(89)

20

35
32
2

3
4
6
15
6

The main behavior when learning about the accident was to try to find out details, or
to just wait for more information. Moreover, about one fifth of the respondents indicated that
they did "Nothing". Figure 5 presents percentages of responses to some items over age groups.

The figure shows that the youngest age group was the one which most often
remembered to have done "nothing". Persons 25 to 34 years most often waited for new
information, but they also tried to inform themselves about details of the accident. Persons of
35-44 years of age seemed to have taken the most active approach to the situation; they tried
to find out details about the event, they waited for new information, and they were the least
likely to report doing nothing. This group was also the one which most often reported that they
kept their children indoors. Remarkably few remembered having shared their information with
others, or tried to contact someone who might have more information.
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FIG. 5. Percentages of respondents reporting what was the first thing they did after news of the
Chernobyl accident, by age groups.

Worries and reflections. Two questions asked about decree of worry related to the first
information about the Chernobyl accident: degree of personal worry and perceived degree of
worry among persons around at that time8. The resulting mean values are presented under
"worry reactions" in Table 8 below. Two related questions asked for evaluations of the first
reactions from the current point of view: the respondents were first asked to evaluate the
reactions of surrounding people at the time of the accident, i.e. to what degree they found the
reactions too weak or too strong, and second, to evaluate their personal reaction in terms of
how adequate they currently found it. See Table 8.

The results showed that the first information about the Chernobyl accident had caused
"some worry", both with respect to personal woiry and regarding how other peoples' reactions
were interpreted. As can be seen in the table, however, people were not overly worried, a
result in accordance with ratings of strength of reaction as discussed above. Overall there was
no large difference in recalled personal reaction to the information about the accident and
perception of others' reactions. Women reported significantly stronger personal reactions than
men did (p<0.001), and they also perceived the surrounding people at that time to react more
strongly as compared to men (p<0.02).

The evaluations of the adequacy of others' behavior could be found around the scale
mid-point. Thus, other peoples' reactions at the time of the accident were later found to be
"Neither strong, nor weak", somewhat in the direction of 'Too strong". The result regarding the
personal reactions could be interpreted as "Mainly adequate", i.e. a bit below the scale mid-
point in the direction of more adequate than inadequate.

8 Both questions used the same response format; a 7-point scale ranging from l="Not at all worried",
through 4= "Neither much nor little", to 7= "Very worried".
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Table 8. Mean values and standard deviations of atings of (a) other persons' reactions, and
(b) the personal reaction when first learning ab̂ > .* the Chernobyl accident, and retrospective
evaluations of (c) other persons* reactions and ; j the personal reaction

Group

All (161)
Men (72)
Women (89)

Wony reactions1

(a) Others (b) Personal
M SD M SD

4.71 1.55 4.58 1.70
4.38 1.54 4.20 1.64
4.99 1.52 5.07 1.65

Evaluations

(c) others'
M SD

4.26 1.89
4.04 1.96
4.44 1.83

(d) Personal3

M SD

3.58 1.92
3.61 1.72
3.56 2.07

1 Scale: l='Not at all worried", through 4='Neither much, nor little", to 7="Very worried".
1 Scale: l = T o o weak*, through 4=*Neither strong, nor weak", 7 = T o o strong'. 3 Scale:
l="Absolutely adequate", through 4='Something in between", to 7='Absolutely inadequate".

Figure 6 shows that perceptions of other peoples' worry reaction increased with age,
whereas personal worry peaked among middle-aged respondents. These are the persons who
normally have young children. Figure 7 presents levels of worry for persons without children,
and for parents with their youngest child in one of three age groups. The figure shows that
particularly those parents who had young children at the time of the accident gave the highest
ratings of worry, both personal and as seen in others.

Mean value
5.5 ,

i
Persona/ worry Other peoples' worry

Scale: 1 »'Not at ail worried", 7» Very worried*.

Less than 25 years 25-34 years 35-44 years 45-54 years 55 years and more

AGE GROUP

FIG. 6. Mean values of personal worry related to the first information about the accident, and
perceived worry among surrounding people at that time, by age groups.
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FIG. 7. Mean values of personal worry related to the first information about the accident, and
perceived worry among surrounding people at that time, by groups of respondents who had no
children, or their youngest child in one of three age groups.

Current habits, perception of health and health hazards

Smoking and drinking. The respondents were asked if, and how much, they smoked9. There
were 58 percent smokers in the male group, and 17 percent in the female group. The sex
difference was highly significant (p<0.0005). Among the smokers, (i.e. excluding the "No"
response alternative), the mean value of cigarette consumption for men was 4.02 (indicating
a consumption of less than 20 cigarettes per day) and for women 2.93 (less than 10 cigarettes
per day), a significant sex difference at the 0.002 level of significance. Thus, a larger percentage
of men smoked as compared to women, and among the smokers, the male smokers consumed
significantly more cigarettes. In response to the question if they smoked more today than before
the accident, 21 percent of the male smokers responded in the affirmative, as did 40 percent
of the female smokers.

The questionnaire also included questions about drinking habits10. These questions
often seemed to amuse the respondents and non-response was high: 46 percent did not respond
with respect to amount of vodka consumption, and 66 percent did not answer the question
about wine consumption. On the basis of the reported data, however, vodka seemed more used
than wine: the group of men reported drinking between 0 to 5 liters of vodka per week, with
an average quantity of 0.52 liters (median=0.3 liter). They reported consuming between 0 and

9 Smoking, and degree of smoking, was measured on the following scale: l="No\ 2="Less than 5
cigarettes per day", 3="less than 10", 4="Less than 20", 5="Less than 30", 6=Less than 40", and 7="More
than 40".

10 The questionnaire asked for consumption in liters per week. Some respondents instead gave the
ar.ount in grams. In these cases 1000 grams has been used as the equivalent to 1 liter wine or vodka.
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3 liters of wine per week, the mean value was 0.43 liters (median=0.05 liter). Women11

reported the lowest intake of both vodka and wine, the mean values were 0.09 liters of vodka
(median=0.0 liter) and 0.15 liters of wine (median=0.0 liter). Drinking volumes of vodka
differed significantly for men and women at the 0.01 level of significance. The respondents were
asked if they drank more after the Chernobyl accident than before. In the male group, 14%
responded in the affirmative, as did 6% of the women.

Although there was a heavy non-response regarding consumption of wine and vodka,
as well as presumably an under-reporting of consumption12, the data indicated an interesting
tendency which deserves further study: in comparison to women, men reported a larger
increase in alcohol consumption after the accident, whereas women reported a larger increase
in cigarette consumption.

Normal worry and self-rated health. Normal, everyday worry was measured on a 7-point response
scale ranging from l="Not at all" to 7="Very much". The overall mean value was 5.11
(SD=1.11), the mean value for men was 5.17, and for women 5.07. Thus, there was quite a
high degree of worry about everyday problems. There were no significant group differences.

One question asked whether the respondent had any disease diagnosed by a physician.
Affirmative responses were given by 44% of the men, and 67% of the women (a sex difference
at the 0.004 ievel of significance). Forty-two percent of the men and 56% of the women took
the medication prescribed by a doctor.

The results of self-rated health'3, i.e. "What is your general opinion about your
health?", showed that the mean values for men and women were 4.01 and 4.50, respectively.
There was a significant sex difference (p<0.01), and women generally reported a worse health
status than men did. The pearson correlation coefficient for everyday worries and perceived
general health was overall r=0.27 (p<0.0005); for men r=0.23 (p<0.06), and r=0.33 (p<0.002)
for women, indicating that health problems had a stronger relatioi to everyday worries for
women than for men. Figure 8 presents the mean values for perceived general health and
degree of everyday worries, by sex and age groups.

The figure shows that the level of everyday worry was rather high, and that persons
between 25 and 35 years gave the highest rating, whereas the youngest age group worried the
least. Perceived general health tended to worsen with age for both men and women, but
women generally indicated worse health than men did.

11 Only nine women reported a consumption of vodka over 0 liters, the corresponding number for wine
consumption was 10 women.

12 Socially less desirable behaviors, including alcohol consumption, are usually under-reported.

13 Rated on a 7-point response scale ranging from 1 ="Vcry good", through 4="Neither good, nor bad",
to 7="Vcry bad".
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FIG. 8. Mean values of perceived general health and degree of everyday worry, men and
women by age groups.

Reported health ejfects. The respondents were asked if they, or someone in their family, had
received a "dangerous dose of radiation" due to the Chernobyl accident. The response scales
used the categories "Yes", "No", and "Don't know". About 12% of the respondents believed that
they personally had received a dangerous dose of radiation, and 73% responded "Don't know".
About 10% of the respondents believed that someone in the family had received a dangerous
dose of radiation, whereas 75% replied that they did not know. See Table 9.

Table 9. Response percentages for beliefs of having received a dangerous radiation dose, and
reports of medical examinations due to the radiation situation after the Chernobyl accident

All (161) Men (72) Women (89)

Question Yes No
Don't
know Yes No

Don't Don't
know Yes No know

Have you received a dangerous
dose of radiation?

Has anyone in your family received
a dangerous dose of radiation?

Have you been subjected to a
medical examination due to the
radiological situation after
the Chernobyl accident?

Has anyone in your family been
subjected to a medical examination
due to the radiological situation
after the Chernobyl accident?

12 12 74 12 12 74 12 12 73

10 14 74 10 11 78 10 16 71

81 12

78 14

79 12

76 15

83 12

80 12
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The two following questions asked if the respondent personally had been subjected to
a medical examination due to the radiation situation after the Chernobyl accident, and whether
this was the case for someone in his or her family. About 81% of all respondents had
personally had a medical examination for this reason, and 78% reported that someone in the
family had been examined. Very few persons indicated that they were uncertain in response
to these questions.

Perception of current health hazards. Three identical lists of 33 items were rated from three
perspectives: the respondents were asked to indicate the risk (danger in Russian) for people
living in the same area as they did themselves14, the risks to their personal health10, and the
change in the risks after the Chernobyl accident15. One overall index, and five sub-indices were
constructed for each rating list (see Table 3 above). The results are given in Table 10 below.

The results show that the respondents overall perceived the situation after the accident
to be worse than before. They rated especially the risks from chemical and radioactive
substances in the environment as large health risks, both with respect to personal health and
to the health of people living in the same area. It is often the case that personal health risks
are rated much lower than risks to people's health in general (see e.g. Weinstein, 1989; Drottz-
Sjöberg, 1991), but the present results indicated only slight differences between risk ratings of
personal and general health risks.

Table 10. Mean values of indices, ratings of perceived risk to the health of people in general
in the home area, and the personal health, and change in risks due to the Chernobyl accident

Index
All (161)
M SD

Men (72)
M SD

Women (89)
M SD

General health index1 (Genheall)
Less controllable risks (Geext)
More controllable risks (Geint)
Three industries (Geind)
Chemical substances (Gechc)
Radioactive substances (Gerad)

Personal health index1 (Peheall)
Less controllable risks (Peext)
More controllable risks (Pcint)
Three industries (Peind)
Chemical substances (Peche)
Radioactive substances (Perad)

Perceived difference index2 (DifTall)
Less controllable risks (Diffext)
More controllable risks (Dilfint)
Three industries (Diftind)
Chemical substances (Diflche)
Radioactive substances (DifTrad)

5.26
5.15
4.45
5.32
5.84
6.23
5.21
5.23
4.33
5.16
5.71
6.15
5.35
5.37
4.89
5.07
5.53
5.97

0.99
1.05
1.28
1.70
1.30
1.19
1.04
1.09
1.46
1.70
1.31
1.20
0.93
0.94
1.17
1.39
1.30
1.21

5.15
5.10
4.29
5.37
5.73
6.04
5.26
5.28
4.38
5.24
5.82
6.13
5.25 (
5.29
4.67
4.97
5.53
5.97

1.05
1.05
.24

1.70
1.39
1.45
.05

1.07
1.38
.68
.34

1.35
).99
.02
.17
.42

1.42
1.43

5.35
5.19
4.58
5.29
5.93
6.38
5.18
5.19
4.28
5.09
5.62
6.16
5.42
5.43
5.06
5.14
5.53
5.97

0.93
1.07
1.31
1.70
1.22
0.89
1.03
1.11
1.52
1.72
1.29
1.07
0.88
0.87
1.15
1.37
1 "M
1..,

1 Scale: 1 =
2 Scale

:: l="No risk (threat) at all", through 4="Maybe dangerous/maybe not", to 7="Vcry dangerous".
:: l="Dccrcased very much", through 4="No change", to 7="Increascd very much".

14 Rated on a 7-point scale, ranging from l="No threat (risk) at all" to 7="Very dangerous". Sec also
the comments in the Method section.

13 Scale: l="Dccrcascd very much", through 4="No change", to 7="Increased very much".
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The ratings of change in risks after the Chernobyl accident resulted generally in ratings
above the midpoint of the scale, indicating that all risks were perceived as higher than before
the accident The highest ratings, however, concerned chemical and radioactive substances in
the environment. Figure 9 presents the mean values of these two indices over the age groups.
The "more controllable risks" in the figure refers to the DIFFINT index, and this index gained
lower ratings than the "less controllable risks" index, i.e. the DIFFEXT index, all in accordance
with expectations.

Mean value

-

Scale: 1 -•Oecreasea vary much', 4 - 'No change*,

to 7-increased very much".

. . . « B _

•

i Chemical substances Radioactive substances Less control/, risks
_ _ .N i

i
Mora control/, risks

< i

Less than 25 years 25<34 years

Three industries

35-44 years 45-54 years 55 years and more

Age group

FIG. 9. Mean values of indices concerning perceived change in risk level due to the Chernobyl
accident over age groups.

Perceived consequences of the Chernobyl accident

Consequences for health, economy, and social relations. The respondents were asked how the
economic situation for themselves and their families had changed due to the Chernobyl
accident16. The mean value for the sample was 4.19, indicating a slightly negative development
of the economic situation. There were no significant group differences.

An additional three questions covered worry about consequences of the Chernobyl
accident for the respondent and his or her family regarding effects of radiation on health,
material standard, and social life. All ratings were done from the current time perspective of
1992. Table 11 gives the results.

The table shows that people worried most of all about effects of radiation on the health
of themselves and their families. Their current worry about the effects of the accident on
standard of living, and social life, was also considerable. Note, however, that the mean value
of rated actual change of the economic situation was considerably lower than worry of

16 The available 7-point response scale ranged from 1 ='Significantly improved", through 4="No
change", to 7="Significantly worsened".
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economic consequences, indicating expectations of worse times to come. This finding will be
further discussed below.

Table 11. Mean values and standard deviations of ratings of (a) actual change in economic
situation, current degree of worry for oneself and the family regarding (b) the effect of
radiation on health, (c) the effect of the accident on material welfare, and (d) social
consequences of the accident

Item
All (161)
M SD

Men (72)
M SD

Women (89)
M SD

(a) Rated economic change1

(b) Health consequences2

(c) Welfare consequences2

(d) Social consequences2

4.19
5.42
4.94
4.83

1.28
1.45
1.64
1.69

4.26
5.18
4.79
4.75

1.27
1.47
1.71
1.72

4.13
5.62
5.06
4.90

1.30
1.41
1.59
1.68

1 Scale: 1 ="Significantly improved, 4="No change", 7="Significantly worsened".2 Responses were
given on a 7-point scale: l="Not worried at alT, 4="Neither much, nor little", to 7="Very worried"

Women generally worried more than men, and the sex difference related to worry about
health consequences approached significance (p<0.06). Figure 10 presents the three items over
age groups. The figure shows that worries about health effects increased with age; an overall
trend significant at the 0.02 level. Worries about material welfare and the social situation also
tended to increase with age, but not to any significant extent.
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FIG. 10. Mean values of perceived consequences of the Chernobyl accident, in relation to
health, material welfare, and social life, by age groups.
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Table 12 gives Pearson correlation coefficients between the previously discussed items
related to worry, i.e. personal and perceived surrounding worry due to the first information
about the accident, strength of reaction related to receiving the news, and the ratings of current
worry for health, material standard and social life.

The table shows high positive relationships between ratings referable to the same time
period, i.e. strength of personal and family reaction, and worry at the time of the accident, and
current worries, respectively. Note, however, the weaker relationships between ratings of worry
related to the time of the accident, and current worry for health, material standard and social
life. These differences indicate that the questions, although related, actually measured different
kinds of worry.

Table 12. Correlations1 between personal worry, perceived worry among surrounding people,
strength of personal, and family, reaction when first learning about the accident

Personal reaction
Personal worry
Family reaction
Perceived worry
among others
Worry for health
consequences
Worry for material
welfare consequences

Worry for social life
consequences

At the time

Personal
reaction

1.00
0.463

O.753

0.29'

0.201

0.15

0.15

of the accident

Personal
worry

1.00
0.59'

0.58'

0.32'

0.26'

O.242

Family
reaction

1.00

0.421

0.20'

0.19'

0.161

Perceived worry
in surrounding

1.00

0.222

0.26'

O.242

Current

Health

1.00

0.51

0.50

worry regarding

Standard Social life

1.00

0.74 1.00

1 p<0 .05 , 2 p < 0 . 0 1 , 3 p<0.001; (N>155).

Psychological distress. Two additional questions asked to what extent the Chernobyl accident had
caused psychological distress to the respondent himself or herself, and to what extent the
accident caused the respondent to fear for the personal health, as well as the health of the
family17. The respective overall mean values were 4.00 (SD=1.62) and 5.00 (SD=1.39). Thus,
fear about health consequences including the family ranked above feelings of personal distress.
There was no sex difference with respect to fear for health consequences, but women indicated
a significantly higher level of personal distress (M=4.29, SD=1.56) than men (M=3.67,
SD=1.63) (p<0.02). Persons who, at the time of the study, had their youngest child in the age
group of 7-17 feared the most for health consequences. Personal distress tended to increase
with the age of the youngest child. The variables measuring personal distress and fear for
health consequences had a strong positive relationship, r=0.60 (p<0.0005).

Due to the central importance of the psychological distress variable a regression analysis
was performed to investigate its components. The analysis was based on a correlation matrix

17 Responses were marked on 7-point scales ranging from 1 ="Not at all", to 7="To a very large extent".
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including background variables, all continuous variables and the major indices of the
questionnaire, which were entered into a stepwise regression analysis. Eight variables were
singled out and entered into a new model to predict rated personal distress due to the accident.
The model was significant [F(8,131)=18.81, p<0.0005], the adjusted R2 value=0.506. The
results are shown in Table 13.

Table 13. Predictors of rated personal distress due to the Chernobyl accident, item/index, Ö-
value (standardized regression coefficient), t-value and significance level (p-level)

Item/index

Rated level of fear of effects on personal
and family health due to the accident1

Self rated health2

Current worry of social consequences
due to the accident3

Rated personal threat of 33 hazards (index)4

Child-group5

Smoking6

Current worry of health effects due
to radiation for oneself and the family7

Personal worry at the time of the accident8

Standardized
coefficient

0.273
0.177

0.180
0.162
0.125

-0.104

0.117
0.103

t-value

3.37
2.69

2.42
2.37
2.06

-1.67

1.48
1.545

p-value

.001

.008

.017

.019

.042

.096

.141

.125

11 ="Not at all".21 ="Very good health".3 1 ="Not worried at all".41 ="No threat/rusk at all".5 1 ^"Youngest child
<7 years.6 l="Do not smoke". 7="Not worried at all".8 l="Not at all".

The table shows that fear of health effects due to radiation, regarding oneself and one's
family, contributed strongly to the prediction of personal distress, followed by worry for social
consequences due to the accident, self rated health and perceived personal risk18. The "child
group" variable also entered the model significantly. However, normal, everyday worry did not
contribute to the prediction.

Changes in everyday life. Two sets of questions asked about changes in daily life19, i.e.
conscious changes in the diet, and of behavior, due to the Chernobyl accident. The overall
results indicated that consumption of all food products, except potatoes, had decreased after
the accident, and especially so the consumption of berries and mushrooms (see Table 14).
Although the instruction to the question explicitly asked for ratings of changes due to the
Chernobyl accident, it cannot be excluded that other factors interfered with these ratings, for
example the general economic decline in the country since 1986. The sharp decline in eating
mushrooms, however, was in accordance with instructions issued after the accident.

18 Ratings of personal risk of 33 hazards, including items concerning radioactive contamination.

19 The response scales, for both rating lists, ranged from (l)="Dccreased very much" to (7)="Incrcased
very much", with the scale midpoint of (4) indicating "No change".
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With respect to behaviors, contacts with specialists on radiation protection and following
the news, were overall reported to have increased as compared to the time before the accident.
See Table 14.

The ratings by men were generally somewhat lower than ratings by women as shown by
the indices, thus indicating larger changes in the decreasing direction among men. With respect
to the behavior index there was a significant sex difference (p<0.03). The only statistically
significant difference between men and women on the item level, however, concerned visits to
physicians, and women had consulted doctors more often due to the Chernobyl accident than
men had (p<0.03).

Table 14. Mean values and standard deviations of reported changes in diet and behavior due
to the Chernobyl accident, all respondents and by sex

Item

Milk products
Fruit
Vegetables
Potatoes
Mushrooms
Berries
Tap water
Diet index 1'

Visits to:
Physicians
Neurologists
Relatives
Friends

Following the news
Being outdoors
Meeting:

Local authorities
Specialists on radiation protection

Behavior index2

AH (161)
M SD

3.28(1.61)
3.80 (1.38)
3.88(1.31)
4.10(0.99)
2.48 (1.69)
2.93 (1.63)
3.56 (1.38)
3.43 (1.01)

3.95 (0.98)
3.88 (0.98)
3.88 (0.98)
3.92 (0.94)
4.51 (1.07)
3.75 (1.13)

3.66(1.07)
4.16(1.42)
3.97 (0.65)

Men (72)
M SD

3.18 (1.46)
3.61 (1.33)
3.74 (1.28)
4.10 (1.04)
2.58 (1.63)
2.81 (1.58)
3.59 (1.41)
3.38 (0.96)

3.75(1.13)
3.76 (1.16)
3.80 (0.93)
3.86 (0.97)
4.35 (1.05)
3.72(1.11)

3.52(1.21)
3.96(1.47)
3.84 (0.81)

Women (89)
M SD

3.36 (1.72)
3.95 (1.40)
4.00(1.34)
4.11 (0.96)
2.40 (1.74)
3.02 (1.67)
3.54 (1.37)
3.47 (1.06)

4.11 (0.80)
3.98 (0.80)
3.95 (1.02)
3.96 (0.92)
4.64 (1.08)
3.78(1.15)

3.79 (0.94)
4.33 (1.36)
4.08 (0.46)

1 This index includes all previous food products.2 This index includes all listed behaviors.

An analysis based on work groups showed that they differed only with respect to visiting
friends, a behavior which was increased solely among those outside the job market i.e. work
group 1. Analyses over age-groups showed that especially women in the ages of 35-44 had
decreased their intake of milk products and mushrooms. The youngest and the oldest had
overall made the least changes, but the differences between age groups were larger among
women than among men. Figure 11 presents the mean values of these variables by sex20 and
age groups.

20 A two-way analysis of variance using sex and age-groups as independent variables showed a main
effect only on age-groups with respect to intake of milk products, F(4,136)=2.76, p<0.03. The diflercnce
between age-groups regarding intake of mushrooms approached significance in a similar analysis,
F(4,135) = 2.37, p<().06.
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FIG. 11. Mean values of reported changes in consumption of milk and mushrooms, by sex and
age groups.

The questionnaire also included a question which asked to what extent the authorities
in the respondents' area had taken care of the population after the Chernobyl accident21. The
overall mean value was 2.51 (SD=1.16), indicating that the respondents generally found the
caretaking to be low. There were no significant group differences, and there was no significant
relationship between perception of caretaking and reported personal distress, or between
caretaking and reported fear for the health of oneself and the family. Ratings of caretaking
covaried with perceived personal control of effects of radiation on oneself and one's family
(r=0.24, p<0.01), and trust in internal information sources regarding the Chernobyl accident
(r=0.30, p<0.001). Perception of caretaking tended to be negatively related to age of youngest
child (r=-0.17, p<0.08), i.e. parents with younger children tended to rate caretaking lower than
others.

Perceived influence and control. Perceived personal control and influence in a situation are
usually related to mood, perceived health, stress level and degree of worry (see e.g. Sjöberg &
Magneberg, 1990; Thompson & Spacapan, 1991). The respondents were therefore asked to
what extent they could influence the life situation for themselves and their family. Similarly,
they were asked to what extent they personally could control the effects of radiation exposure
for themselves and their family. Both questions used the same response alternatives: 7-point
scales ranging from l="Not at all", to 7="Completely". Figure 12 gives mean values for those
two questions over age groups. Included in the figure are also the mean values for normal
everyday worry, and reported personal distress due to the Chernobyl accident.

21 Responses were marked on 7-point scales ranging from 1 ="Not at all", to 7="To a very large extent".
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FIG. 12. Mean values of perceived personal influence on the life situation, personal control of
effects of radiation, distress due to the Chernobyl accident, and level of normal, everyday worry,
by age groups.

The figure shows that people generally felt more able to influence their life situation,
than able to control the effects of radiation exposure, although both ratings were low. There
was no significant difference between men and women, neither was there any significant
difference regarding age groups. The trend in Figure 12 shows, however, that persons over 44
years of age reported somewhat lower perceived influence and control than others. Table 15
presents relationships with other variables.

The table shows generally very low correlations, but it is worth noticing that perceived
personal ability to influence one's life covaried with attitude to relocation from the area,
willingness to improve one's knowledge about radiation and radioactive contamination, and had
negative relationships with some rated personal health risks, and fear of material welfare effects
due to the accident. It was also noteworthy that perceived personal ability to control radiation
health effects was positively related to belief in the initial information about the accident, trust
in the source which delivered that information, and degree of personal worry at the time of the
accident, but negatively related to current fear of health consequences due to the accident.
There were no significant relationships between perceived influence of the life situation, or
personal control over radiation effects, and normal worry or self-rated health.
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Table 15. Correlation coefficients for variables related to perceived personal ability to influence
the life of oneself and one's family, and personal ability to control effects of radiation with
respect to the health of oneself and one's family

Item/index'

Control of radiation effects
Age
Fear of health consequences
Fear of economic consequences
Attitude to relocation
Want to improve knowledge about
radiation, radioactive contamination

Current personal health risk (index)
* Personal risk of price increases
* Personal risk of living conditions
* Personal risk of financial problems
* Personal risk of chemical industry
* Personal risk of radioactive substances

in the air
* Personal risk of radioactive substances

in the water
* Personal risk of smoking
* Personal risk due to lack of essential food
* Personal risk of diseases connected with

radioactive substances in the environment
Carctaking of people after the accident
Belief in first information
about the accident

Trust of source giving the first
information about the accident

Personal worry when learning
about the accident

1 Scales: 1 = Not at all, negative, or no risk. * Item in the personal risk index
which correlated significantly with the personal control or personal
influence variables. : p<0.05 2 p<0.01 * p<0.001.

Information sources and perceived responsibilities

Interest in information. A possible consequence of the Chernobyl accident might be its effect
on interest in media and information. A separate question therefore inquired to what extent
the respondents normally had been following the news and the information related to the
accident, by radio and TV, from the time of the event till the present time. The answers were
marked on a 7-point scale, ranging from l="Not at all", through 4="Neither much, nor little,
to 7="Very much".

The results showed that people followed the news to a high extent (M=5.35, SD=1.35).
Women gave higher ratings than men in this respect (M=5.49 vs. M=5.18), but not significantly
higher. The item correlated 0.32 with the similar item in the behavior change list (p<0.0005).

Current trust in information sources. Eighteen sources of information were presented to the
respondents, who were asked to indicate the degree of their current trust in each source, with
respect to information about the Chernobyl accident.
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The resulting mean values ranged between 2.68 and 4.71 (see Table 16). There were two
significant sex differences: trust in the international community and trust in special funds and
social organizations (p<0.05 and p<0.02, respectively). Men reported higher trust in both cases.

Table 16. Rank order and mean values of current trust in the information sources presented
in the questionnaire, all subjects, and separately by men and women

Information source

Supreme Soviet
Council of Ministers
District Soviet
City Soviet
Regional Soviet
People's front
Special funds and social organizations
Domestic experts
Health promotion bodies
Healers, Folk doctors
Mass media
Political leaders
Domestic journalists
The international community
Social leaders
Foreign governments
Foreign experts
Foreign journalists
Internal sources index
External sources index

Rank
(161)

14
16
18
11
13
17
6
10
5
12
8
15
6
4
8
3
I
2

-
-

All
(161)

2.85
2.78
2.68
3.12
2.87
2.77
3.35
3.16
3.38
3.00
3.29
2.82
3.35
4.08
3.29
4.11
4.71
4.20
3.11
4.32

Men
(72)

3.16
3.08
2.83
3.12
3.05
2.98
3.73
3.32
3.42
2.83
3.29
2.95
3.49
4.40
3.45
4.34
4.82
4.50
3.25
4.57

Women
(89)

2.59
2.53
2.54
3.13
2.72
2.61
3.01
3.01
3.34
3.15
3.28
2.71
3.23
3.80
3.14
3.91
4.62
3.95
3.00
4.10

Scale: (l)="Do not trust at all", (4)="Ncithcr much, nor little", to (7)="Trust completely".

Two indices were constructed. One index pooled all the information sources available
within the country, the "Internal sources index" (Cronbach's alpha 0.95). The other index was
based on four foreign information sources, the "External sources index" (Cronbach's alpha
0.92). As can be seen in Table 16, external sources of information were more trusted with
respect to information about the Chernobyl accident than internal sources, although no
information source was much trusted. Figure 13 shows trust in external and internal information
sources by sex, over age groups.
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Figure 13. Mean values of trust in internal and external sources of information regarding the
Chernobyl accident by sex, over age groups.

Perceived responsibilities. Asked about their opinions of who was responsible for the Chernobyl
accident, the respondents could choose to indicate one or more of seven given alternatives, i.e.
local authorities, central authorities, political leaders, radiation protection personnel, operators
of the plant, managers of the plant and "others". The results showed that perceived overall
responsibility for the accident lay with central authorities and plant managers, indicated by 38%
and 35% of the respondents, respectively. Especially people in the ages of 25 to 34 years
perceived plant mangers to be responsible for the Chernobyl accident. Respondents in most
other age groups instead more often indicated "Central authorities". Persons of 55 years or
older, however, most often responded "Political leaders".

In responding to the question of who is responsible for decontamination of the area in
which they lived, the respondents used the same seven response alternatives. The results
showed that 58% checked "Local authorities", followed by 37% who marked the "Central
authorities" alternative. The third question using the same response alternatives asked who can
improve the situation caused by the Chernobyl accident. The main response, 57%, was "Central
authorities", followed by "Local authorities" 27%. Figures 14 and 15 present percentages of
checked responses for the two latter questions, over age groups.

Figures 14 and 15 show that although "Local authorities" most often were perceived as
responsible for decontamination of the area in which the respondents lived. "Central
authorities" were more trusted to be ^ble to improve the situation caused by the accident.
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FIG. 14. Percentages of indicated perceived responsibility for decontamination of the
respondents' horre area after the Chernobyl accident, based on six presented alternatives, by
age groups.
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FIG. 15. Percentages of indicated responses to the question of who can improve the situation
caused by the Chernobyl accident, by age groups.
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Knowledge and perceptions related to radiation and radiation protection

Ferceived knowledge, and interest. The respondents were asked how much, in their own opinion,
they knew about radiation and radioactive contamination. They were also asked to what extent
they would like to improve their knowledge in these respects. They marked their answers to
both questions on 7-point scales, which in the former case ranged from 1="I know everything",
through 4="Neither much, nor little", to 7="Nothing at all", and in the latter case ranged from
l="Not at all", through 4="Neither much, nor little", to 7="Very much".

Personal knowledge of radiation and radioactive contamination was generally perceived
to be rather low (M=4.34, SD=1.18), whereas interest to know more about the issues was
rather high (M=4.64, SD=1.55). There were no significant sex differences. Figure 16 shows the
mean values by sex and over age groups. Observe that the scale of the question concerning
knowledge of radiation issues has been reversed in the figure to make it easier to read, and
that high values indicate more knowledge.

Mean value
0
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[_ j 4-NertTter mucfi. nor little, 7-Knowevefytning/ ! j lUtn warm Mm Wonrni
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Less than 25 years 25-34 years 35-44 years 45-55years 55 years and more

Age group

FIG. 16. Mean values of perceived personal knowledge about radiation and radioactive
contamination, and interest in improving the knowledge, by sex and over age groups.

Detection of and protection from radiation. The respondents were asked how one can detect
radiation. They were given 10 correct and incorrect suggestions, and one "other" open-ended
response alternative. They checked those response alternatives they believed could be used to
detect increased levels of radiation. The overall results showed '.hat 80% of the respondents
marked "by special equipment", 31% "by medical examination", and 25% "by feeling ill".
Nobody thought that radiation could be detected by taste, sound or touch, but one person (of
161) volunteered "by smell". Seven percent of the respondents believed it was possible to detect
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radiation from changing colors in the nature22, and about 4-5% thought radiation could be
detected from people's or animals' behavior.

The respondents were asked which, in their opinion, is the best way or ways, to protect
oneself from radiation if a nuclear accident has occurred in the vicinity. The questionnaire
presented 15 good and bad recommendations as response alternatives, together with the usual
"other"-option. Respondents were free to mark one or more of the alternatives. The overall
results showed that 53% responded that the best way to protect oneself was to immediately
leave the area, 22% thought it wise to be careful with food and water, and 20%, respectively,
chose to close windows, doors and ventilation, and to wash body and clothes as protective
measures. Only 18% suggested "to warn family and neighbors". Approximately 16% of the
respondents checked the alternative to buy a dosimeter, 15% to keep children home from
school, 12% to try to obtain more information, and to follow information transmitted by radio
and TV, respectively. About 11% indicated the option to take iodine, and 6% to use alcohol
as a protective measure. Nobody marked the alternative to gather people at an open place.

The same response alternatives as above were also used when the respondents were
asked what advice they would give to other people who suspected that they were in a radiation
emergency situation. In this latter case, however, a 7-point scale23 was used to grade the
response. Table 17 presents the mean values of these responses.

The table shows that the overall most frequent advise to others would be to follow the
news transmitted by radio and TV, followed by warnings to family and neighbors, and to try
to get more information. In general, people would not recommend others to take alcohol as
a protective measure, to gather people at an open place and to ventilate the house.

Men differed from women on the following items: to stay indoors and wait for
information, to wash body and clothes, to be more careful with food and water, and to follow
the news. Women's ratings were higher than men's in all these respects, at least at the 0.05
level of significance. Regarding use of alcohol, men tended to give this advice more often than
women (p<0.06).

Two indices were constructed from the presented items: "Good recommendations" and
"Bad recommendations" (see Table 3 for the content of the indices). The mean values of the
indices showed that the group of women gave higher ratings on the "Good recommendations"
as compared to men, a difference which approached significance (p<0.C6).

22 This response alternative was included due »o the "yellow woods" which appea red close to the
Chernobyl plant after the accident.

23 The scale ranged from 1 ="Never", through "Neither seldom, nor frequently", to 7="Always".

38



DROTTZ-SJÖBERG, RUMYANTSEVA & MARTJUSHOV: PERCEIVED RISK IN TIIE AFTERMATH OF CHERNOBYL

Table 17. Mean values of responses to the question of what advice the respondents would give
to people who suspect they are in an emergency situation with respect to radiation level

Item

Immediately leave the area
Stay indoors and wait for information
Ventilate the house
Wash body and clothes
Warn family and neighbors
Try to get more information
Take iodine
Close doors, windows, ventilation systems
Contact a doctor or hospital
Take alcohol as a protective measure
Be more careful with food and water
Keep children at home from school
Follow the news by radio and TV
Gather people in an open place
Buy a dosimeter
Good recommendation index
Bad recommendation index

All
(161)

4.73
4.21
3.12
5.32
5.85
5.80
4.31
5.04
4.81
2.60
5.68
4.96
5.88
2.29
5.05
5.30
3.30

Men
(72)

4.81
3.75
2.71
4.88
5.70
5.65
4.20
5.14
4.50
2.98
5.31
4.93
5.58
2.24
4.94
5.03
3.28

Women
(89)

4.66
4.55
3.45
5.66
5.97
5.92
4.39
4.96
5.04
2.32
5.97
4.97
6.12
2.34
5.14
5.50
3.32

Perceptions of pollution and contamination

Placed in the beginning of the questionnaire, one question asked the respondents to
characterize the area in which they lived with respect to all kinds of pollution. Another item,
placed at the end of the questionnaire, asked for a characterization of the same area with
respect to radioactive contamination. The rating scale was in each case 1="Very clean", through
4="Neither clean nor dirty", to 7="Very dirty". The questionnaire furthermore contained
questions which asked the respondents what the specialists say about the degree of radioactive
contamination in their home area, and which their personal opinion was. The same type of
response scales as described above were used.

Three comparisons were intended by these questions: first, a comparison between the
perceived level of all kinds of pollution and perceived degree of specifically radioactive
contamination, where perception of overall pollution was expected to exceed the rating of
radioactive contamination; second, a comparison between the perceived views of specialists'
and the personal opinion regarding radioactive contamination; and third, a comparison between
two ratings of personal opinion of degree of radioactive contamination in the home area,
placed far apart in the questionnaire, as a reliability test of the ratings. Figure 17 presents the
results of the ratings over age groups.

As can be seen in Figure 17 the mean values are all found on the "dirty" side of the
scale. The overall level of pollution was unexpectedly rated somewhat lower than the peK^ived
degree of radioactive contamination. It seemed as people did not distinguish between "all kinds
of pollution", which includes also other pollutants, and radioactive contamination It may be
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that radioactive contamination was so salient that people disregarded other pollutants, or they
may not have been as much aware of other pollutants24. The correlation between the general
pollution question and the personal characterization of radioactive contamination in the home
area was r=0.54 (p<0.0005).

The personal opinion of degree of radioactive contamination exceeded the perceived
opinion of experts, although not by a great deal25, and not in the view of the oldest age group.
In the mind of the respondents, there seemed to be general agreement that they lived in an
area contaminated by radioactivity, and differences concerned degree of contamination rather
than the overall description of the situation. The repeated ratings of personal judgement of
radioactive contamination in the home area did not differ on the average, in spite of the ratings
being placed with more than 80 other rating tasks in between in the questionnaire; a result
indicating a good reliability of the ratings. The correlation between the two ratings was r=0.72
(p<0.0005).
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FIG. 17. Mean values of perceived opinion of specialists regarding level of radioactive
contamination in the area, two ratings of personal opinion on the same issue, and personal
characterization of level of all kinds of pollution, by age groups.

24 This result resembles a finding in a Swedish study, in which respondents rated the issue of radioactive
wastes as more important than the issue of nuclear power itself, although one could argue that the former
issue depends on the latter. The finding was interpreted as a result of a mental weighing process before the
ratings, in which perceived advantages and disadvantages played different roles and disadvantages carried
more weight, especially if lacking benefits or advantages (Drottz-Sjöberg & Sjöberg, 1991).

15 The correlation between the variables was r=0.36 (p<0.0005).
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Perceived future risks

Personal and general risk. The respondents were asked to rate 12 hazards with respect to (a)
risk for the population in the their home area for the next 5 years, and (b) personal risk for
the next 5 years. The same rating scales were used for all ratings26.

The first 8 hazards presented in the respective rating lists involved ratings of everyday
risks for people in the area (the GENORM index), and with respect to oneself (PENORM).
Two items in each rating scale concerned exposure to chemical substances in the environment,
and exposure to natural background radiation (the indices of GEEXP and PEEXP). Another
two items, i.e. the risk to be injured by radiation from the Chernobyl accident, and the risk to
die from radiation exposure from the Chernobyl accident formed the respective indices
GERADI and PERADI. Figure 18 below shows the results based on mean values of the
indices, by age groups.
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FIG. 18. Mean values of six indices related to future personal risk, and risk to people living in
the same area, respectively, by age groups.

The figure shows that everyday risks were perceived to be relatively low in comparison
with the other risk ratings. Mean values of the indices rejecting exposure to chemical
substances in the environment and background radiation were found around the scale midpoint.
Risks related to radiation due to the Chernobyl accident were perceived to be rather high, and

26 The scales: l="No risk at all" to 7=The risk is very high". See also the comments in the Method
section.
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tended to increase with age. Risks to others were overall rated somewhat higher than risks to
the own person, although the differences were marginal. There were no sex differences on the
basis of the indices.

Further analyses revealed that these risk ratings were among the very few in the
questionnaire which resulted in significant differences between religious and non-religious
respondents. See Figure 19.
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FIG. 19. Mean values of six indices related to future personal risk, and future risk to people
living in the same area, respectively, by groups of religious and non-religious respondents.

As can be seen in the figure, respondents who had indicated that they had a religious
belief often rated these future risks higher than respondents who had indicated no religious
belief. Since the sample had an over-representation of women, and since women more often
responded that they were religious it could be the case that the result was due to the sex
difference and the material was reanalyzed by adding the sex variable. Figure 20 shows the data
by religious groups and sex. Surprisingly, it can be seen that especially religious men rated the
risks higher than others.

The figure shows especially apparent differences between religious and non-religious
men. Two-way analyses of variance, with religion and sex as independent variables, showed that
religion emerged as a strongly significant main effect in all indices except the GERADI and
PERADI indices, for which there were no significant main effects, nor significant
interactions27.

27 The results of the ANOVA's: GENORM, a main effect of religion: F(l,142)=9.31, p<0.003, with
a tendency to an interaction etlect for religion and sex, F(l,142)=3.77, p<0.06; PENORM, a main effect
of religion: F( 1.140)=8.15, p<0.005, and a significant religion*sex interaction, F(l,140)=3.99, p<0.05;
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FIG. 20. Mean values of six indices related to future personal risk and future risk to people
living in the area, by categories of religious belief anri gender.

Risk of a new accident. The respondents rated their personal opinions about the likelihood of
a new accident, similar to the Chernobyl accident, within the next five years. The anchoring
response alternatives on the 7-point scale were l = T m sure such an accident will occur", and
7='Tm sure such an accident will never occur". The scale midpoint was denoted "Difficult to
answer" (=4), thus including uncertain respondents.

The mean value was 3.20 (SD=L23), M=3.34 and M=3.08 for men and women,
respectively, indicating that the respondents thought that a new nuclear accident was likely, but
not very likely, and that men were somewhat more optimistic than women.

Notions on relocation

Relocation as a stress factor. All respondents were asked to what extent the idea of possible
relocation caused distress for themselves and their family. The overall mean value28 was 4.16,
indicating some distress. The mean value for men was 4.08, and for women 4.21. but there was
no significant sex difference. However, asked about their present attitude towards relocation29

from the area in which they lived, the respondents were overall rather positive. The mean value

G E E X P , a main effect of religion: F( l ,143)=5 .69 , p<0.02 . with a significant religion*sex interaction,
F ( l , 143 )=4 .63 , p<0 .04 ; P E E X P , a main effect of religion, F( l ,143)=7 .05 , p < 0 . 0 1 , and a significant
interaction effect for religion'sex, F( l ,143)=3 .89 , p<0 .05 .

28 T h e item was measured on a 7-point scale ranging from l = " N o t at all", through 4 = ' N e i t h e r to a
great, nor to a small extent", to 7 = T o a very large extent"

29 Scale: l = " V e r y negative", th rough 4 = "Neither positive, nor negative", to 7 = " V e r y positive".
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was 4.66 (SD=1.63). Women were somewhat more positive than men (M=4.86 vs. M=4.42),
but there was no significant difference. Figure 21 shows mean values of personal distress due
to the idea of relocation and attitude to relocation, over age groups.

Mean value

Distress due to the Attitude to relocation from
idea of relocation the home area

| Scales: Attitude; 1 = "Very negative" to 7="Very
: positive". Distress; 1 ="Not at all" to 7="To a
i very great extent".
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Age group
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FIG. 21. Mean values of rated personal distress due to the idea of relocation, and attitude to
relocation, by age groups.

The figure shows that persons in the ages of 25 to 34 were the most positive towards
relocation, whereas younger and especially older persons were less positive. The most negative
group was women 55 years or older. Reported distress due to the idea of a possible relocation
could be found in the middle of the scale, and it increased with age (p<0.05). There was no
significant relationship between distress due to the idea of relocation and attitude to relocation
(r=-0.12), indicating independence between experience of distress and attitude in this context.
The result will be further discussed below. Moreover, no relationship between distress due to
the idea of relocation and everyday worry (r=0.08) could be detected. Neither did attitude to
relocation correlate significantly with normal, everyday worry (r=0.15).

Planned movements. One question inquired if the respondents and their families planned to
move to some other area due to the Chernobyl accident. The results showed that quite a large
proportion of the respondents would like to leave the area if possible. However, almost as large
a proportion responded that they had no plans to leave. In summing the "Yes" and "No"
alternatives, respectively, the results showed that more than half the group reported that they
would stay in the area. The six response categories and the percentages who checked the
respective items are presented in Table 18.
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Table 18. Response alternatives and response percentages to the question if the respondent,
including the family, planned to move to another area due to the Chernobyl accident

Response alternative
All
(161)

Men
(72)

Women
(89)

Yes, I/we will be relocated
Yes, I/we have decided to leave
Yes, I/we would like to leave,

if it is possible
No, I/we will stay here permanently
No, I/we will stay here for some time
No, I/we have no plans to leave

4
4

37
17
4

30

4
4

38
18
6

29

3
4

36
17
3

31

Positive and negative aspects of relocation. A subsequent question asked the respondents how
positively or negatively they would assess eight aspects, were they to be relocated30. Table 19
presents the results.

Table 19. Mean values of eight aspects assessed with respect to how positively or negatively the
respondents perceived them, given that they were to be relocated

Aspect

A new house/place to live
A new job
A new school for your children
A new environment
New friends
New neighbors
Detachment from relatives
Financial compensation

All
(161)

5.14
4.10
4.19
3.78
4.00
4.01
2.62
5.19

Men
(72)

5.23
3.91
4.11
3.41
3.75
3.77
2.77
4.98

Women
(89)

5.06
4.26
4.26
4.08
4.20
4.21
2.50
5.36

The table shows that the respondents generally found financial compensation, a new
house, a new school and a new job to be the most positive aspects of a relocation. All low, or
negative ratings, concerned impairment of social relations, i.e. most of all detachment from
relatives. In comparing the ratings of men and women, it was interesting to see that men valued
"a new house" more than women did, and also more than they valued financial compensation.
Women valued financial compensation most of all aspects. A new job seemed less attractive
to men than to women. The only aspect which women rated on the negative side of the
response scale was "detachment from relatives". There was, however, only one statistically
significant sex difference: women rated "new surroundings" in a significantly more positive way
than did men (p<0.03).

30 Each aspect was rated on a 7-point scale which ranged from l="Very negatively", through
4="Neithcr positively, nor negatively", to 7="Vcry positively".
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It could be argued that the assessments of the given aspects related to relocation were
due to having children or not, and due to the age of the children. Figure 22 below shows the
mean values of respondents who had no children, and who had their youngest child in the age
groups of less than 7 years, between 7 and 18 years, and 18 years and older.

Mean value

6

5

4

3

2

. .
Scale: 1-7.1 ="Very negative", 7="Very positive".

— ^ - ^ j

—

New bouse

NeviLpb

New school

New surrounding

Newfgends

New neighbours

Detachment relatives

Financial compensation

CHILD GROUP

FIG. 22. Mean values of assessments of eight aspects related to relocation, by respondent
groups with no children, and with their youngest child in one of three age groups.

The figure clearly shows that financial compensation and a new house were the most
positively perceived aspects, whereas detachment from relatives was the most negative aspect.
The figure furthermore shows that especially persons who in 1992 had young children, younger
than 7 years, generally gave the highest positive ratings. Persons with grown up children often
rated the given aspects lower than those without children.

Information on those already relocated. The respondents were asked what they had heard about
people who had been relocated after the Chernobyl accident. They were given eight
dichotomous pairs of statements, with the positive statement presented first Their task was to
check one of the statements in each pair, the one most in agreement with what they had heard
about those already relocated.

The results showed that the respondents often marked only some statements, thus
passing over several pairs. This behavior might imply that respondents took some care to check
only such statements they had heard, while disregarding the others. In some cases, (less than
2%), it also happened that the respondents marked both the given statements, indicating that
they had heard bpth. Based on these interpretations of their rating behavior, additional
information was available, i.e. the frequency of which something related to the suggested
statements had been discussed or heard at all. Table 20 gives percentages of how often
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respondents had heard the positive and the negative statements concerning persons who were
relocated. Persons who marked both statements are not included. The percentages do not add
to 100 because of missing data.

Table 20. Percentages of respondents who checked one statement in the given pairs of
statements, regarding what they had heard about people who had been relocated

Paired statement

They are more happy now than before
They are less happy now than before

They like their new homes
They would like to return to their
old homes

They arc well cared for
They are badly cared for

Their nutrition is better than before
Their nutrition is worse than before

Their living standard is better now
Their living standard is worse now

They are more well-off than before
They are less well-off than before

They are more satisfied with life now
They are less satisfied with life now

They arc liked by their new neighbors
They arc disliked by aieir new
neighbors

Freq.
All
(161)

40
66

38

80

19
84

32
63

28
62

30
G4

35
60

31

60

%
Men
(72)

19
36

17

51

6
56

17
32

12
30

14
33

15
32

11

35

%
Women
(89)

29
45

29

48

17
49

22
45

21
45

22
45

27
42

26

39

The data in the table show overwhelmingly clearly that what people had heard about
those relocated predominantly contained negative information. The columns of frequencies of
checked items indicate that the respondents had most often heard or been interested in the
new homes, the level of happiness among the relocated, and how they were cared for.

Overview of central variables

Six years after the Chernobyl accident life in the affected areas included living with the actual
and the perceived effects of the accident. Investigations of reactions to the accident thus involve
a mixture of normal, everyday hardship, natural aging and related health problems, and aspects
added to the ordinary life especially by the accident. The best strategy when trying to separate
ordinary effects from extra-ordinary effects is to use a longitudinal design, i.e. to investigate the
same sample before and after the event in question. Since this possibility never was an
alternative in the circumstances, regression models will be applied to the obtained data to try
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to explain the responses. Two central variables will be studied here, i.e. self rated health, and
level of normal, everyday worry. The results below must be interpreted with caution because
they are based on a relatively small sample. They may, however, point to possibly important
components in these central variables.

The main background variables and all continuous variables, except the rating lists, in
the questionnaire which correlated significantly (p<0.05) with the item of self rated health
(based on 20 variables) were entered as independent variables in a stepwise regression analysis
(based on a correlation matrix) to explain rated personal health. The best predictors were
included in a new model, which achieved an adjusted R2 value of 0.318, [F( 6,133)= 11.81,
p<0.0005]. Thus, the model could explain 32% of the variance in self rated health, a fairly good
result. Four of the independent variables contributed significantly to the prediction. See Table
21.

Table 21. Predictors of self rated health; item, B-value (standardized regression coefficient), t-
value and significance level (p-value)

Item
Standardized
coefficient t-value p-value

Disease diagnosed by a doctor1

Personal distress due to the accident2

Perceived worry of other people at the
time of the accident"

Rating of all kind of pollution in the
home area4

Personal opinion of degree of radioactive
contamination in the home arcas

Current worry about health effects of
radiation for oneself and family6

-0.281
0.262

0.155

0.177

0.165

-0.126

-3.82
3.07

2.10

2.04

1.91

-1.42

.000

.(X)3

.037

.043

.059

.157

Low end-point ol scales: ' l="Yes", 2="No".2 l="Not at all".3 l="Not at all".4 l="Vcry
clean". 5 1 ="Absolutelv clean". * 1 ="Not at all".

The table shows that the best predictors of self rated health in the model were a disease
diagnosed by a doctor, and rated personal distress due to the Chernobyl accident. Perception
of worry among surrounding people at time of the accident, and rated overall pollution level
of the home area also contributed significantly to the prediction. The remaining two variables
gave only marginal contributions.

Age and sex did not enter the model, neither did e.g. normal, everyday worry, or attitude
to relocation. Other variables which correlated with self rated health, but which did not
contribute to the model were, e.g., ratings of personal worry at the time of the first news about
the accident, and degree of media interest after the accident.

Thus, self rated general health was best explained by the existence of a doctor's
diagnosis and personal distress due to the accident, and to some extent by influence from other
peoples' reactions at the time of the accident, and perceived level of overall pollution of the
home area.

The background variables and the continuous items in the questionnaire which
correlated significantly (p<0.05) with normal, everyday worry, were similarly entered in a
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stepwise regression analysis to predict normal worry. Only three variables contributed
significantly to the model, based on a stepwise regression: fear of effects to personal and family
health due to the accident, rated personal knowledge about radiation and radioactive
contamination, and degree of attention to media after the accident. The model was significant
[F(3,136)=18.89, p<0.0005], with an adjusted R2=0.279. See Table 22.

Table 22. Predictors of rated normal, everyday worry; item, B-value (standardized regression
coefficient), t-value and significance level (p-value)

Item

Rated fear of effects on personal and
family health due to the accident

Attention to media after the accident
Personal knowledge of radiation

Standardized
coefficient t-valuc p-valuc

0.341
0.270
0.243

4.44
3.49
3.35

.000

.001

.001

The three variables in Table 22 explained 28 percent of the variance in normal, everyday
worry. The strongest predictor was rated fear for health effect from the accident for oneself
and the family. Some items and indices which did not enter the final model are worth
mentioning. Thus, neither of the variables sex or age contributed to the prediction. Similarly,
ratings of personal distress due to the accident, and self rating of general health did not
contribute.

The analyses indicate that perceptions related to the Chernobyl accident did contribute
significantly to the predictions of general health, and normal worry, and although the best
predictors were related to health aspects, they were different in the two models. Thus, distress
due to the accident was an important predictor of perceived general health, as was a disease
diagnosed by a doctor. Data is lacking whether the diagnosis was given already before the
accident or not. In the latter case, the connection to events relating especially to the accident
would be more likely, even if a diagnosed disease would not have been caused by circumstances
related to the accident. Everyday worry conld to an important part be predicted by fear of
health effects due to the accident, and it was interesting that media attention had an
independent influence here, as well as perceived personal knowledge of radiation and
radioactive contamination. The predictors of normal, everyday worry, thus seemed more related
to information and knowledge, whereas predictors of self rated health seemed more related to
somatic disorder and distress.

Respondents' understanding of the questionnaire

A few checks of the respondents understanding of the tasks and use of the rating scales were
designed into the C|uestionnaire, and one of them has already been mentioned above, i.e.
reliability test of ratings based on repeated questions. There were other tests, however, and the
risk rating lists included subtly varied items, which would give indications of the respondents'
sophistication. First, the same items were included in the respective rating tasks of current risks
and future risks. It was expected that future risks should be discounted, and thus rated lower
than the same risks rated from the current time perspective. Second, within each of the "future
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risk" rating lists there were items with slightly different wordings which were expected to be
rated differently if the respondent was attentive, i.e. risk of injury and risk of death,
respectively, and risk of injury was expected to get the highest ratings. Figure 23 shows mean
values of kerns with the same content rated for personal and general risk from two time
perspectives, i.e. current risk and risk in five years. Table 23 below shows the results of risk
ratings based on slightly different wording of items within the future oriented risk rating list.

Mean value

GumntptnoMlrtsk

Futun ptrsontl risk
. . . . < 3 - . . . .

Currvnrtsktoottivi

Futunrtsktoothvs
....,3....

Scale: 1 - 'No risk" to 7»^/eiy high nsk*.

r

Work accident Domestic accident Traffic accident Crime, assaulted Radiation injury

Item

FIG. 23. Mean values of items with the same content rated for personal risk and risk for
people in general in the area, and regarding current time and risk in 5 years.

Table 23. Mean values and standard deviations for items with varied wording regarding baseline
probabilities, to test respondents understanding of the rating tasks

Personal risk

Traffic
Work
Radiation

Risk to people in general

Traffic
Work
Radiation

Risk
M

4.00
3.05
5.15

4.12
3.33
5.25

of injury
SD

1.53
1.64
1.51

1.56
1.65
1.45

Risk
M

4.01
2.97
4.98

4.12
3.08
5.03

of death
SD

1.48
1.79
1.80

1.62
1.74
1.76
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The figure shows that respondents did discount risk in the five year >ime perspective,
and Table 23 indicates that the respondents tended to give lower risk ratings for death as
compared to risk of injury. The expectation was not fulfilled regarding traff.c risks, however.
The correlations between injury and death ratings were, for personal and general risk ratings,
respectively, 0.85/0.88 (traffic), 0.85/0.77 (work), and 0.82/0.80 (radiation).

DISCUSSION

In summing up this pilot study it should be noted that the Russian respondents were willing and
able to complete the questionnaire. Checks on rating behavior included in the questionnaire
showed that responses to similar, or repeated, questions differed very little, although the
respondents performed a considerable amount of other tasks in between. Checks involving
ratings of hazards also showed that the respondents attended to the wording of questions. For
example, they rated the risk of injury at work, and injury due to radiation, higher than the risk
of death in the same respective context, in accordance with expectations. The differences were
not large, and would not conform with statistical probabilities, but were nevertheless in the
expected direction.

Furthermore, the respondents rated more controllable risks (as defined by us) lower
than less controllable risks, also in accordance with expectations. There was seldom any large
difference between ratings of personal risk and risk to people generally, which was expected
based on the "optimistic bias" hypothesis (Weinsten, 1989) and often found in risk perception
research (see e.g. Drottz-Sjöberg, 1991), but the differences were in the expected direction
when they occurred. The respondents also had a good memory regarding when they first heard
about the Chernobyl accident. Most of them remembered having the information before May
6, and the IAEA report (1991) stated that people in the Novozybkov area received the
information on May 3.

We included questions about assets available in the household, such as phone, TV, car
and running water, because such assets may be of crucial importance in an emergency situation
for the individual, in distributing information messages and in evacuation planning for
responsible authorities, and in understanding and predicting reactions and behavior. Only 64%
of the respondents reported that they had running water in the household; a piece of
information with relevance for instructions of taking a shower and washing clothes if radioactive
contamination is suspected. Approximately half the group of respondents checked that they had
access to a car, whereas most households had access to a TV-set and a phone. Thus the
Russian situation regarding private ownership of automobiles differs from the European or
American, affecting for example the transportation situation in a general evacuation situation.

The reported health standard was overall low among the respondents. Men indicated
better personal health than women, but 44% of the men nevertheless answered that they had
a disease diagnosed by a doctor. The corresponding figure for women was 67%. The reports
of diagnosed diseases were in accordance with the overall ratings of perceived personal health,
Discussions during the fieldwork regarding the health status of the population and treatment
of patients confirmed that health complaints were common and that patients often were given
some kind of medication when visiting a physician. It would be of interest to study the type of
complaints the patients have and their treatment in more detail.
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Men and women reported the same amount of official work hours, and assuming that
women did most of the house-work and shopping, these tasks add substantially to the work load
of Russian women. Their experience of bad health may very well be related to their hard labor.
Regarding smoking and drinking habits, men consumed more cigarettes and alcohol than
women did. The reported increases in alcohol consumption (among men) and cigarette smoking
(among women) are worthy of further investigations.

The results furthermore indicate that people living in a radioactively contaminated area
express high levels of worry and distress. There was a quite high degree of worry about
everyday problems in the sample. And asked about the consequences of the Chernobyl
accident, the respondents feared health consequences the most, but gave also high ratings of
worry about welfare consequences and social consequences. About 12% of the respondents
believed that had received a dangerous dose of radiation, and 73% reported that they did not
know about the effect of radiation on their he < 1th. The best predictor of personal distress was
the rated level of effects on personal and family health due to radiation from the Chernobyl
accident. Regarding normal, everyday worry, the best predictors were the rated fear of effects
on personal and family health due to the accident, attention to media after the accident, and
self-rated knowledge of radiation. In contrast, the best predictors of self-rated health were a
disease diagnosed by a physician and distress due to the accident.

When approached with a battery of questions related to the Chernobyl accident, it is
not surprising that much of the communicated negative affect becomes related to that specific
event. It should be remembered, however, that the stress level may generally be high in Russia
and in other CIS states, not the least due to the overall economic and social situation. The
levels of worry and concern that we have measured may be just as emphasized elsewhere,
although less studied, in relation to other, less well known, catastrophes or tragedies. We did
not include a control group in this pilot study, and we do therefore not have any reliable
comparison data to the obtained results. It is a fact, however, that several major catastrophes
have occurred in Russia and elsewhere in the CIS, which have received no, or very delayed,
official or international attention, but which nevertheless have imprinted their horrors and
consequences in the human minds (see e.g. Medvedev, 1979). It is also a fact that the
international attention, and e.g. the financial compensation to the Chernobyl victims, have
caused envy of other groups of victims and ordinary citizens who carry their burdens
uncompensated and unnoticed.

This is not to say that the stress and concerns of the people affected by the Chernobyl
accident are imaginary or out of proportion. They are certainly real, important to investigate
and worthy of attention (see e.g. Drottz-Sjöberg & Persson, 1993). Instead, it is an attempt to
relate the experiences of the investigated group of respondents to the ordinary hardship of life,
especially in the Russian countryside. The Chernobyl accident resulted in radioactive
contamination and fear of future health consequences, but it also resulted in increased
availability of medical care and food products, the asphalt coating of muddy roads, the drilling
of new water wells, and increased attention to the overall environmental situation. The
developing openness of media from the mid 1980's and onwards not only increased the
availability of negative information related to the accident, it was also, and perhaps mainly, a
result of a fundamental social restructuring process in which the established order came under
heavy criticism. "Normal life" was not so normal any more, and the speed and amount of
change and uncertainty took its toll on everybody. In addition, the Chernobyl accident added
a dimension of an acute, as well as delayed, life threat to people in the affected areas, further
undermining their reserves of endurance and their hopes for a better future.
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Having thus stressed the importance of a more general perspective in the interpretation
of the present results, and the difficulty of relating the results to overall "ordinary life"
conditions, we still consider the study to be an important step on the way to understand
reactions to nuclear accidents, especially in the former Soviet Union. The results indicate, first,
that especially middle-aged persons and parents of young children reacted the most strongly
to the accident and to its possible health consequences. Furthermore, it was especially the
worry and fear of health consequences which appeared as important in the analyses, although
people also feared social and economic consequences, e.g. social network disintegration in
relation to evacuation from the home area and future financial decline. The important point
here, however, is that the expressed concerns seemed more related to future expectations of
misery than to the current situation (see also Collins & Bandeira de Carvalho, 1993). In this
context it was interesting to observe that religious persons rated future risks, and only those,
higher than did non-religious persons. The idea of the Chernobyl accident as a divine
punishment, which has been preached in the area, seems far fetched unless the punishment
actually includes a prolonged suffering. We do not suggest any interpretations to these results.
They require further investigations in new studies, and may require insights into the
philosophies of specific religious orientations. It seems to be important, however, to investigate
how church authorities interpret catastrophes, especially in Russia and other CIS countries
where people of all ages currently turn to religion in their search for some kind of absolute
values or some comfort in the otherwise turbulent life circumstances.

Second, the results indicated that the Chernobyl accident may have further sensitized
people to risks. Objectively there should be no ground to believe that all kinds of hazards or
risks increase because of a nuclear accident. Still, this is the overall result of the ratings of
change of risk level after the event, where hazards of everyday life as well as hazards due to
radioactive contamination were seen as higher in 1992 than before the accident. It may be the
case, however, that life in some aspects actually was riskier in 1992 than in e.g. 1985. For
example, as indicated by the sharp increase in the media coverage of Chernobyl related
information, the knowledge that people actually were evacuated from their homes to
completely novel surroundings, and, again, the development of the general social and economic
situation possibly affecting health and security standards more generally. Reactions to these
factors may very well have colored the risk ratings.

Third, people reported feelings of distress in relation to the idea of a future, possible
relocation and they reported a positive attitude to moving from the contaminated home area.
These results may seem contradictory, but it is important to note that considerable research
related to emotion and stress indicate that positive affect (e.g. level of energy and enthusiasm)
and negative affect (e.g. subjective distress, including a variety of aversive mood states) are two
independent psychologic^ dimensions. Watson and Pennebaker (1989) extended the negative
affect factor to cover "a more general trait of somatops>chic distress" (p. 248), which is related
to a broad range of somatic health complaints and negative emotional states, including
perceived stress. More importantly, however, they pointed out that there was no consistent
relationship between negative affect and long-term objective health status. Regarding positive
affect they found no relationship to somatic complaints. Positive affect was instead related to
e.g. social activities and other specific events. Thus, it seems possible to feel worry or distress
in anticipation of a future, positively evaluated event.

Forth, the news about living in a contaminated area came very late to some people. In
1986 most people knew that a nuclear accident had occurred in Chernobyl, and that people
were evacuated from the nearby areas, but not until 1987 or 1988 were some of them informed
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that they had iived in contaminated areas themselves for years. There were also people in some
small villages outside Novozybkov who had been told they were to be evacuated, and who in
1992 still waited for the implementation of the decision. The "delaying" factor regarding
information and action may be an important part in explaining the high stress level in 1992, as
compared to the reports of rather weak reactions to the first news about the Chernobyl
accident. If trust is impaired, which it is if information or mitigating actions are delayed in
emergency situations, there is hardly any way of regaining this trust again. If trust in
information sources cannot be restored easily, people must learn, or regain the ability, to trust
themselves. Influence over one's life, ability to control potential health and life hazards,
becomes imperative. It was rather unnerving to be exposed to data which showed that people
knew very well that they had been subjected to medical examinations due to the accident, but
that they nevertheless did not know the outcome of the examinations. Similarly, some people
mentioned that they knew they could have food products checked for contamination, but that
they could not understand the meaning of the received measurement. Such experiences
certainly tax the general v/ell-being and introduce an uncomfortable feeling of uncertainty. The
reduction of uncertainty in this respect is paramount for establishing trust and confidence in
expertise, and for restoring confidence in the fact that life goes on in spite of disasters and
tragedies. Results of different technical measurements are difficult to understand for any non-
specialist, and it seems that more effort should be put into informing about, and explaining in
plain language, radiation and radioactive contamination, as well as related health effects.
Basically people usually want to know if a given measurement indicates any obvious risk or not,
and how one should behave.

It was interesting to note, in this context, that few people in the Novozybkov area had
a good idea about the distance to Chernobyl, in spite of the distance not exceeding 200 km.
Some persons actually asked how far from Chernobyl they lived. Their perception about the
Chernobyl accident thus also seemed to involve the uncertainty about distance, which may be
a disturbing uncertainty. It may also be, however, that the fact that Chernobyl today is situated
in Ukraine, and because road and railway communications are little developed, distances are
perceived as longer in Russia than otherwise in Europe.

Fifth, the data regarding the first thoughts, and actions, in relation to news about the
Chernobyl accident seemed to reveal a certain degree of alienation in the community. The
respondents reported that they thought about their family and especially their children at the
time of the information, but surprisingly few tried to contact family or friends, keep their
children at home from school, or contact someone who might have more information. The
results point to public reactions of subdued fear and avoidance reactions. A similar accident
in a West-European country would have resulted in public uproar, heavy demands for all
information immediately, requirement of action, and a thorough search for the cause of the
accident, and for responsible persons, in the public debate. The Novozybkov population also
tried to find out details about the accident, but to almost the same extent they just waited for
information. These people were not ignorant or unwilling to learn, however, although they of
course recognized that they were no specialists in the radiation field. They reported little
acquaintance with nuclear power plants before the Chernobyl accident, but in 1992 they showed
that they knew fairly well how one can detect radiation and how one can protect oneself from
it. It was interesting to note that they seemed to give better advice to others in a hypothetical
radiation emergency situation than they had reported about their osvn previous behavior, which
could possibly indicate a learning effect. The results pointed to a potential for information and
communication which had been unattended to.
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Finally, a radiological accident, or just rumors about an accident, causes in itself strong
reactions of worry and concern. This has been amply documented by researchers around the
world (Baum, Gatchel, & Schaeffer, 1983; Peters, Albrecht, Hennen, & Stegelmann, 1990;
Renn, 1990; Rich, 1991; Hohenemser & Renn, 1989; Drottz-Sjöberg & Sjöberg, 1990). A
radiological accident in regions which already lack affluence of resources can certainly be
expected to cause even stronger reactions (see e.g. the Goiania incident, Petterson, 1988).
Furthermore, factors such as immediate and sufficient information, freedom of movement and
settlement, available transports and economic means, availability of alternative food products
and resources, etc., could certainly be expected to influence worry and stress level in a
population. Availability of alternatives of action, together with sufficient knowledge of how to
behave, would enhance feelings of personal control and personal ability to confront the
situation. If there are no alternatives of action, or only insufficient means available to enhance
personal influence, despair, and gradually helplessness and apathy, will dominate the
psychological situation, as described by Rumyantseva and Martyushov (1991). Debates about
blame and guilt, which usually arise if a threat or a negative situation are perceived as caused
by some external source or influence, may become even more inflamed if the personal ability
to influence one's life is seen as restricted. Sentiments of that quality usually resist change for
long time periods, and may influence perceptions of trust, as well as attitudes to help efforts.

We have pointed to the importance of immediate and reliable information in the case
of a nuclear accident for gaining or improving public trust and for relieving stress reactions. We
have also underlined the importance of clear and adequate advice to the public of how to
behave and how to interpret messages if an accident has occurred. The central concept here
is to reduce uncertainty as much as possible.

There are aspect which this study did not investigate, due to its character of a small,
pilot study conducted at a specific location. First, the effects of economic compensation on
stress and general well-being, second, the possible variation of psychological experiences and
reactions of living in areas with different levels of radioactive contamination, and third, the
possible differences regarding reactions to the Chernobyl accident of living in Russia, Ukraine
and Belarus, which all were affected by the accident. Our future plans therefore involve studies
which consider all these aspects, including much larger sample sizes. We will choose
respondents from areas with different levels of radioactive contamination, as well as control
groups of respondents who live outside the contaminated and psychologically affected areas.
Future research will also involve respondents from all three states. The here presented pilot
study mainly served as a test to investigate if large questionnaire studies are possible to conduct
and reliable when it comes to understanding more about the psychological and social effects
of a nuclear accident. We conclude that the pilot study and its results have provided interesting
insights into the psychological reality of living in a contaminated area. The results will be tested
and used as guidelines in the future research.
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APPENDIX 1

The following text is taken from The International Chernobyl Project technical report
(International Advisory Committee, 1991).

"Novozybkov

Tne people of Novozybkov learned about the accident and the levels of
contamination around 3 May. On 4 May authorities instructed the kindergarten to wash
the rooms with water, to keep children indoors and not to open windows. On 6 or 7 May,
it was recommended that all babies not being breast fed be given food prepared from
powdered miik to prevent 'contamination'. On 9 May, the authorities issued a notice
telling the inhabitants that they were living in a contaminated zone and that they should:
(1) stay indoors: (2) wash down the rooms: (3) wash themselves; and (4) keep their
windows closed.

On 11 or 12 May, a kitchen which provided milk to babies under one year old
when mothers' milk was not available to them was closed. Tne milk kitchen was reoDened
on 17 May wi:h supplies of powdered miik. Measurements to determine contamination
levels and exposures in Novozybkov began on 15 May. A mobile radiation laboratory
from Leningrad was used. Tne base institution in Leningrad calculated the doses; details
of these were not made available in Ncvozybkov.

Potassium iodine was to have been given to children on 17 May and to adults a
week later but the plan was cancelled because it was not considered useful at such a late
date. Mass measurements began at the end of May in the district around Novozybkov.
A total of 17 000 inhabitants were counted, including 7000 children: 1000 children were
found to have had significant doses, 200 of them more than 75 rad (0.75 Gy) to the
thyroid.

Food control was staned quite eariy and was directed at milk and meat Tne miik
is now imported from a clean area 120 km to the northwest of Novozybkov. Controls on
milk and meat are still in effect. Locally grown vegetables and fruit are checked for
contamination. Recommendations are known to the population and those who want to
measure the levels of contamination of their own produce may take it to a laboratory. In
addition, wild game, fish, mushrooms and wild berries may be taken in for measurement.
In general, the population follows instructions for the control of foodstuffs. Tnese controls
cover the supply of food to kindergartens, schools and hospitals. Tne limits for these
institutions are lower by a factor of two than those for the general population." (p. 97).
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