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tered cancers has tended to decline. This is 
not in agreement with what we know about 
radiation-induced thyroid cancers, whose la-
tency period is about 5-10 years after irradia-
tion exposure (Inskip 2001), and whose risk 
increases until 15-29 years after exposure 
(UNSCEAR 2000a).

In the United States the incidence rate of 
thyroid tumors detected between 1974 and 
1979 during a screening program, was 21 
times higher than before the screening (Ron 
et al. 1992), an increase similar to that ob-
served in three former Soviet countries. It ap-
pears that the increased registration of thy-
roid cancers in contaminated parts of the 
countries affected by Chernobyl is a classi-
cal screening effect.

According to the regulations of the Belar-
usian Ministry of Health, the thyroids of all 
people who were younger than 18 in 1986 
and those of each inhabitant of contaminat-
ed areas must be diagnosed every year 
(Parshkov et al. 2004). More than 90 percent 
of children in contaminated areas are now 
examined for thyroid cancers every year 
with ultrasonography and other methods. It 
is obvious that such a vast-scale screening, 
probably the greatest in the history of medi-
cine, resulted in finding thousands of the oc-
cult cancers, or incidentalomas, expanded 
to forms detectable by modern diagnostic 
methods that were not in routine use in the 
Soviet Union before 1986.

Data for the past 20 years, published by 
Ivanov et al. in 2004 and cited in the UN-
SCEAR and Chernobyl Forum documents 
(Forum 2005, Forum 2006, Ivanov et al. 
2004, UNSCEAR 2008) show, in comparison 
to the Russian general population, that there 
was a 15 to 30 percent lower mortality from 
solid tumors among the Russian Chernobyl 
emergency workers, and a 5 percent lower 
average solid tumor incidence among the 
population of the Bryansk district, the most 
contaminated in Russia (Figures 2 and 3).

In the most exposed group of these people 
(with an estimated average mean radiation 
dose of 40 mSv), a 17 percent decrease in the 
incidence of solid tumors of all kinds was 
found. In the Bryansk district, the leukemia 
incidence is not higher than in the Russian 
general population. According to UNSCEAR 
(2000b), no increase in birth defects, con-
genital malformations, stillbirths, or prema-
ture births could be linked to radiation expo-
sures caused by the Chernobyl fallout. The 
final conclusion of the UNSCEAR 2000 re-
port is that the population of the three main 
contaminated areas, with a cesium-137 de-

Figure 2
STANDARD MORTALITY RATIOS FOR SOLID CANCERS AMONG THE 

RUSSIAN EMERGENCY WORKERS
The values of standard mortality ratios (SMR) indicate how the cancer mor-
tality of emergency workers differs from that of the general population of 
Russia, which was used as a control group (SMR = 1.0). The deficit of can-
cers among these workers between 1990 and 1999, ranged between 15 per-
cent and 30 percent.
Source: Ivanov et al. 2004, p. 225

Figure 3
STANDARD INCIDENCE RATIOS FOR SOLID CANCERS IN THE 

BRYANSK REGION OF RUSSIA
The average deficit of cancers in the inhabitants of the Bryansk region was 5 
percent, and in the most exposed group (mean radiation dose of 40 mGy) it 
was 17 percent.
Source: Ivanov et al. 2004, pp. 373-374
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position density greater than 37 kBq/square meter, need not live 
in fear of serious health consequences, and forecasts that gener-
ally positive prospects for the future health of most individuals 
should prevail.

The publications of the U.N. Chernobyl Forum present a rath-
er balanced overview of the Chernobyl 
health problems, but with three impor-
tant exceptions. The first (mainly after 
Cardis et al. 2005) is ignoring or down-
playing the effect of screening for thy-
roid cancers in about 90 percent of the 
population (see discussion above), and 
interpreting the results with a linear no-
threshold dose-response model.

The paper by Cardis et al., however, 
was criticized for this interpretation, as 
not confirmed by the data presented 
and attributing most of the thyroid can-
cers to radiation (Scott 2006). Both the 
Chernobyl Forum and the 2005 and 
2006 papers by Cardis et al. ignore the 
aforementioned fundamental problem 
of occult thyroid cancers in the former 
Soviet Union and elsewhere in Europe.

The incidence of thyroid occult can-
cers increased rapidly after the advent 
of new ultrasonography diagnostics 
(Topliss 2004), reaching up to 35.6 per-
cent (see above). This incidence is more 
than 1,300 times higher than the maxi-
mum thyroid cancer incidence found 
in the Bryansk region of Russia in 1994 
(UNSCEAR 2000b), which implies a 
vast potential for bias. It seems that there still has not been an 
epidemiological study of the temporal changes of intensity of 
thyroid screening in the former Soviet Union. The conclusions 
of the epidemiological studies that did not take into account 
these changes in screening may be invalid.

In the Bryansk region of Russia, the thyroid cancer incidence 

was found to be 45 percent higher in males and 90 percent 
higher in females, than for the Russian population as a whole. 
However, when dose-response analyses were performed, using 
external and internal comparisons, no positive association of 
thyroid cancers with radiation dose was observed. Instead, a 
negative association was observed, i.e. a hormetic effect (Iva-

IAEA

 Checking radiation in a house in the village of Babovichi, Rus-
sian Federation, in August 1990.

Figure 4
CHERNOBYL RADIATION AFTER THE ACCIDENT

The radiation dose rate in air on April 26, 1986 in the lo-
cal area of the Chernobyl reactor. Units of the isolines are 
sieverts per hour. Only in the two patches inside the 1 Sv 
isolines were the dose rates life endangering, during the 
first two days. After two days, the dose rates decreased 
about 100 times.
Source: Adapted from UNSCEAR 2000

Figure 5
RADIATION PLUMES AFTER THE CHERNOBYL ACCIDENT

The plumes of radiation formed by meteorological conditions on the days follow-
ing March 26, 1986. The dates and times are indicated in Greenwich Mean Time.
Source: Adapted from UNSCEAR 2000
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nov et al. 2004). These results strongly suggest that the increased 
cancer rates in Bryansk (and, by implication, in other contami-
nated regions) compared with general population rates are the 
result of thyroid cancer screening and better reporting, rather 
than radiation exposure (Ron 2007).

Even more important a problem in the U.N. Chernobyl Fo-
rum report was that it ignored the decrease of thyroid cancer 
incidence of up to 38 percent, after the iodine-131 treatment of 
many thousands of non-cancer patients with thyroid radiation 
doses similar to, or higher than, those from the Chernobyl fall-
out (Dickman et al. 2003, Hall et al. 1996, Holm et al. 1991, 
and Holm et al. 1988).

The second problem with the Chernobyl Forum report is esti-
mation of deaths among the patients with acute radiation dis-
ease. From among 134 persons with this disease who had been 
exposed to extremely high radiation doses, 31 died soon after the 
accident. Among the 103 survivors, 19 died before 2004. Most of 
these deaths were caused by such disorders as lung gangrene, 
coronary heart disease, tuberculosis, liver cirrhosis, fat embolism, 
and other conditions that can hardly be defined as caused by 
ionizing radiation. Nevertheless, the Chernobyl Forum presents 
them as a resulting from high irradiation and sums them up to ar-
rive at a total of approximately 50 victims of acute irradiation.

After many summers, all the 103 survivors will eventually 
die. The Chernobyl Forum philosophy would then count them 
all, yielding a round total of 134 victims of high irradiation. In 
fact, the mortality rate among these 103 survivors was 1.08 per-
cent per year, that is, less than the average mortality rate of 1.5 
percent in the three affected countries in 2000 (GUS 1991).

And finally, the third Chernobyl Forum “problem” is its pro-
jections of future fatalities caused by low-level Chernobyl radia-
tion, from 4,000 up to exactly 9,935 deaths. These numbers are 

not based on epidemiological data 
of cancer mortality observed during 
the past 20 years by Ivanov et al. No 
such increase was demonstrated by 
Ivanov et al. (2004), but rather a de-
crease of solid tumor and leukemia 
deaths among exposed people. 
These epidemiological data, rather 
than the LNT assumption, should 
be used as the basis for a realistic 
projection of the future health of 
the millions of people officially la-
beled “victims of Chernobyl.”

However, the Chernobyl Forum 
instead chose to use the LNT radia-
tion risk model (ICRP 1991) and 
performed a simplistic arithmetical 
exercise, multiplying small doses 
by a great number of people, and 
including a radiation risk factor de-
duced from the Hiroshima and Na-
gasaki studies.

This is an entirely fallacious 
method. People living in areas 
highly contaminated by the Cher-
nobyl fallout were irradiated dur-
ing a protracted time. The dose 

rates in Hiroshima and Nagasaki, in contrast, were higher by a 
factor of about 1011 than the average dose rate of the Chernobyl 
victims that was used in the Forum’s projections. The result of 
this exercise is nothing more than a fantastic lie.

Several scientific and radiation protection bodies, including 
UNSCEAR, the Health Physics Society (Mossman et al. 1996), 
the French Academy of Science (Tubiana 1998), and even the 
chairman of the International Commission on Radiological Pro-
tection (Clarke 1999), advised against making such calcula-
tions. Merely publishing these numbers is harmful and petrifies 
the Chernobyl fears.

Any efforts to explain the intricacies of radiation risk assess-
ments to the public, or to compare these numbers with the 
much higher level of spontaneous cancer deaths, will be futile 
exercises. The past 20 years has proved that such efforts are 
worthless. Making such calculations keeps a lot of people busy 
and well, but has no relationship to reality and honesty. The 
Forum’s elucubrations, however, pale in comparison with re-
cent estimates by other bodies such as Greenpeace (Green-
peace 2006, Vidal 2006), predicting the incidence of millions 
of Chernobyl cancers and hundreds of thousands of deaths.

Remove the Chernobyl Restrictions!
It is reassuring, however, that 16 years after the Chernobyl 

catastrophe, another group, composed of four U.N. organiza-
tions—the United Nations Development Programme (UNDP), 
the World Health Organization (WHO), the U.N. International 
Children’s Emergency Fund (UNICEF) and the U.N. Office for 
the Coordination of Humanitarian Affaires (UNOCHA)—dared 
to state in its 2002 report, based on UNSCEAR studies, that a 
great part of the billions of dollars used to mitigate the conse-
quences of the Chernobyl accident was spent incorrectly. The 

Figure 6
SURFACE GROUND MAP OF CESIUM-137  
RELEASED IN THE CHERNOBYL ACCIDENT

Source: Adapted from UNSCEAR 2000
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dollars spent in these efforts did not improve, but actu-
ally worsened, a deteriorating situation for 7 million so-
called “victims of Chernobyl” and solidified the psycho-
logical effects of the catastrophe and the wrong decisions 
of the authorities.

The report (UNDP 2002) recommended that the three 
post-Soviet countries and the international organizations 
abandon the current policy. The misguided basis of this 
policy, i.e. expectation of mass radiation health effects, 
was responsible for the enormous and uselessly expend-
ed resources sacrificed for remediation efforts. Instead, 
the report presented 35 practical recommendations 
needed to stop the vicious cycle of Chernobyl frustra-
tions, social degradation, pauperization, and the epi-
demic of psychosomatic disorders. The recommenda-
tions suggest a reversal of the policy of concentrating 
attention on nonexistent radiation hazards, and propose 
that relocated individuals be allowed to return to their 
old settlements. That is, that essentially all of the restric-
tions should be removed.�*

But here we enter a political mine-field. How well will 
people accept losing the mass benefits (equivalent to 
about $40 a month) that they poetically call a “coffin bo-
nus”? How can it be explained to 
them that they were made to believe 
that they were the “victims” of a non-
existent hazard; that the mass evacua-
tions were an irresponsible error; that 
for 20 years, people were unnecessar-
ily exposed to suffering and need; that 
vast areas of land were unnecessarily 
barred from use; and that their coun-
tries’ resources were incredibly 
squandered?

One can read in many publications 
that the Chernobyl catastrophe had 
serious political implications and was 
an important factor in the dismantling 
of the Soviet Union and in attempts to 
control nuclear arms. As Mikhail Gor-
bachev stated:

The nuclear meltdown at Cher-
nobyl 20 years ago even more than 
my launch of prerestroika, was 
perhaps the real cause of the 
collapse of the Soviet Union five 
years later. Chernobyl opened my 
eyes like nothing else: it showed 
the horrible consequences of nuclear power. One could 

* On July 23, 2010, Belarus, Russian, and Polish news agencies, including 
some radio stations and TV channels, announced that this last recommendation 
was fulfilled by the Belarus government, which decided to repopulate 2,000 vil-
lages in the “contaminated areas.”  Assuming 100 residents for one village, this 
would amount to about 200,000 people. It seems that preparations for this move 
started in about 2004, and already several thousands have come back to their 
old settlements. The Belarus government deserves commendation for its cour-
age to stand up to the Chernobyl hysteria, which for years has been cultivated 
by Greenpeace and other Greens. Its decision brings us back to normalcy. See 
“Belarus Repopulating Exclusion Zone,” this issue.

now imagine much more clearly what might happen if a 
nuclear bomb exploded—one SS-18 rocket could contain 
a hundred Chernobyls. Unfortunately, the problem of 
nuclear arms is still very serious today (Gorbachev 2006).

Would fulfilling the recommendations of the United Nations 
Development Programme (UNDP) 2000 report again result in a 
political catharsis and perhaps induce violent reactions? Prob-
ably not in Russia, where a more rational approach to Cher-
nobyl prevails. But the political classes of Belarus and Ukraine 

Petr Pavlicek/IAEA

A farmer in Jelno, July 2005. Jelno is a village 300 km from Chernobyl, 
which was  affected by contamination from the accident because of 
weather conditions. Now the population has gone back to the land. 
“Social upheaval, however,” the IAEA noted, “has left farmers with 
only primitive tools of the trade.”

Petr Pavlicek/IAEA

“Jelno is a town where time has stood still,” the IAEA noted, unlike the new settlement of 
Slavutich.



44	 Summer 2010	 21st Century Science & Technology

have for years demonstrated a much more emotional approach. 
When the UNSCEAR 2000a report, documenting the low inci-
dence of serious health hazards resulting from the Chernobyl 
accident, was presented to the U.N. General Assembly, the Be-
larus and Ukraine delegations lodged a fulminating protest. 
This set the stage for the Chernobyl Forum in 2002, and helped 
to focus its agenda.

Today, the Chernobyl rumble and emotions are beginning to 
settle down. In the centuries to come, the catastrophe will be 
remembered as a proof that nuclear power is a safe means of 
energy production. It even might change the thinking of the In-
ternational Commission on Radiological Protection.

Zbigniew Jaworowski is a multidisciplinary scientist who has 
published more than 300 scientific papers, four books, and 
scores of popular science articles, including many in 21st Cen-
tury. He has been a member of the United Nations Scientific 
Committee on the Effects of Atomic Radiation (UNSCEAR) 
since 1973, and served as its chairman from 1980-1982.

This article is adapted from the author’s “Chernobyl Disaster 
and LNT,” in Dose-Response, Vol. 8, No. 2, 2010. 
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