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ABSTRACT

The aim of this work was to compare the prevalence of opisthorchiasis, diphyllobothriasis, and
ascariasis among the rural indigenous and long-term resident people of Khanty-Mansi
Autonomous Okrug (KMAO) in the years 1988-89 and 2018-19. Helminth infections were
identified by faecal microscopic examinations conducted during health check-ups. We analysed
399 medical records for years 1988-89 and 549 records for 2018-19. There were found a decrease
in the prevalence of ascariasis among the indigenous people, but the region remains a hotbed of
fish-transmitted helminthiases. The spread of D. latus infestation has remained close to 5% in the
indigenous adults. The number of opisthorchiasis-infected children, both indigenous and non-
indigenous, has increased significantly (p < 0.05). Among the indigenous adults, opisthorchiasis in
2018-19 was at as high level as in 1988-89 (57.5% vs 54.4%). The non-indigenous adults had
O. felineus infestations in 2018-19 frequently than in 1988-89 (p = 0.06). The results of our study
on the prevalence of helminth infection in the population of the northern Ob River basin agree
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with the many years average annual incidence of helminthiases in KMAO.

Introduction

In the Arctic, the diversity of mammal parasites is lower
than in other geographic areas, however the vulnerabil-
ity of humans to helminthiases there remains high [1,2].
Peroral infestations are especially common in high-
latitude regions. Experts believe that in pre-European
era the helminthiases were the most common epidemic
diseases of indigenous northerners. Various species of
parasitic helminths or their eggs were found in the
mummies of ancient Aleuts, Canadian and Greenland
Inuit [3-5]. Palaeopathological studies have showed the
presence of helminth-induced lesions in the indigenous
population of the Arctic zone of Western Siberia in the
17 th-20 th centuries [6,7].

In the 1930 s, along with the industrial develop-
ment of the Russian Arctic, Siberia and the Far East,
the state administration started to implement there
a system of sanitary and preventive measures against
parasitic diseases [8]. Some progress was made, but
the prevalence of foodborne helminthiases in the
high-latitude regions remained high and significantly
exceeded the all-national average [9,10]. Western
Siberia stood out, in this concern, as one of the
most impaired regions of Russia. The prevalence of

diphyllobothriasis in the North of Western Siberia in
2000-11 was 4-8 times higher than the Russian
Federation average, and the prevalence of endemic
for the region opisthorchiasis - 15-30 times
higher [11].

Notice that the regional figures pertain to the
region as a whole, while the situation in the groups
of indigenous people living in remote northern areas
is different. Indeed, our previous study has shown
that in the 1980 s, the level of infestation among the
indigenous people leading close to traditional life-
style was even higher than that in the region’s
numerically predominant, westernised population.
As recent economic and social transformations in
Russia affected the quality and accessibility of public
health services, it is of a particular interest to assess
the current picture of helminth infestations in the
indigenous population of the North of Western
Siberia.

The aim of this work was to compare the prevalence
of opisthorchiasis, diphyllobothriasis and ascariasis
among the rural indigenous and long-term resident
people of Khanty-Mansi Autonomous Okrug - Ugra in
the years 1988-89 and 2018-19.
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Materials and methods

In this study, we consider the parasitological situation
in the rural population of one of the northern regions of
Western Siberia - the Khanty-Mansi Autonomous
Okrug - Ugra (herein - KMAO).

Data were obtained during health check-ups in
1988-89 and 2018-19 in eight rural settlements of
Beryozovsky district and several rural settlements of
Beloyarsky and Oktiabrsky districts of KMAO. The sites
are situated above the 60 th parallel north, in high-
latitude areas; see its localisation on the Figure.

Our focal points are three diseases caused by ende-
mic helminths. Two of the diseases, opisthorchiasis
(ICD-10 code B66.0) and diphyllobothriasis (ICD-10
code B70.0), are fish-transmitted helminthiases. The
infestations with Opisthorchis felineus (Rivolta, 1884)
Blanchard, 1895 (Trematoda: Opisthorchiidae) and
Diphyllobothrium latum (Linnaeus, 1758) Lihe, 1910
(Cestoda: Diphyllobothriidae) occur when humans
consume insufficiently processed freshwater fish,
which are intermediate hosts of the parasites. The
third disease is soil-transmitted ascariasis (ICD-10
code B77). It develops by the infestation with Ascaris
lumbricoides  (Linnaeus, 1758) Rudolphi, 1808
(Nematoda: Ascarididae). Despite the northern loca-
tion of KMAO, the seasonal temperature and humidity
variations there do not preclude a possibility for
A. lumbricoides eggs to mature in the open
grounds [12].

Helminth infections were identified by Kato-Katz
stool examination technique, which is recommended
by the World Health Organization for intestinal hel-
minth epidemiological surveys [13]. The tests con-
ducted the stuff certified clinical laboratory technicians
of the mobile medical and diagnostic department of
the KMAO-Ugra Center for Professional Pathology. The
authors received the test results in the form of anon-
ymised records.

As far as the target population is of small number
and settlements are remote and hard to cover within
one year, we aggregated data for the two-years periods,
1988-89 and 2018-19. An additional restriction is that
we only could have the information about the presence
or absence of helminthiasis in a particular patient at the
time of examination. Hence, we could only estimate the
prevalence of helminthiases, i.e. the number of positive
tests related to the total number of test [14]. However,
a standard for Russian medical statistics is the incidence
rate, which is the number of first reported cases in the
calendar year among the population of a particular
territory. These reasons make it impossible to directly
compare our material with the data from the Russian
Statistical Agency.

The term Indigenous people in this work designate
ethnic Mansi and Khanty. Their way of life now we can
define as post-traditional. The non-indigenous people
are at least second generation of the region residents.
They are predominantly ethnic Russians and Komi. In

Figure. Localisation of data collecting sites.
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both these groups, artisanal fishery provides
a significant share of their food supply.

A preliminary analysis has not revealed gender dif-
ferences in infestation within the population groups.
Subjects were allocated into two age groups: children
5-15 years old, adults above 15. Accordingly, we further
describe the situation within the population groups
(indigenous and non-indigenous) with the subdivision
for age groups (children and adults), without taking sex
into account. The number of subjects by years of col-
lecting data, population and age groups are shown in
Table 1.

We used Statistica 8.0 and Microsoft Excel software
for statistical analysis. A Chi-square test adjusted for
maximal likelihood was used to compare study groups
by the prevalence of helminthiasis.

Results

See the prevalence of helminthiases in study groups in
Tables 2 and 3. This indicator reflects the cases of each
type of parasite in question. Since there are subjects
infested by more than one type of helminth, the total
number of infested (in the last column of the tables) is
not the sum of values from the previous columns.

Among the indigenous people the opisthorchiasis
prevalence increased in children from 0.7% in 1988-89
to 28.6% in 2018-19, but it did not practically changed
in adults. The frequency of Diphyllobothrium infesta-
tion has not changed significantly from 1988-89 to
2018-19; among adults, it has been and remained
high (5.3% in 1988-89, 4.8% in 2018-19).

Ascariasis, which accounted for a significant number
of cases in 1988-89, was not detected in 2018-19.

The cumulative level of infestations among the chil-
dren of indigenous people increased from 8.2 to 28.6%
(p < 0.01). The prevalence of helminthiases in the indi-
genous adults was and continued to be high: 54% in
1988-89, and 58% in 2018-19; the difference is statisti-
cally insignificant.

The parasitological situation in the non-indigenous
rural population has aggravated (Table 3). The overall

Table 1. Number of subjects in study groups.

Groups
Years of collecting data Population Age N
1988-89 Indigenous Children 270
Adults 56
Non-indigenous Children 54
Adults 19
2018-19 Indigenous Children 49
Adults 332
Non-indigenous Children 1
Adults 157
Total 948
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Table 2. Intestinal helminthiases prevalence in KMAO indigen-
ous people in 1988-89 and 2018-19 (per cent).

Prevalence
Helminth species Total

Period of (infected
Age data by any
group  collecting O. felineus D. latus A. lumbricoides species)
Children 1988-89 0.7 22 7.4 8.2

2018-19 286 0.0 0.0 28.6

p* 0.0001 0.1550 0.0086 0.0002
Adults  1988-89  45.6 53 21.1 544

2018-19 575 4.8 0.0 57.5

p* 0.0883  0.8869 0.0001 0.6584

*ML Chi-square p-value for the difference between time periods.

Table 3. Intestinal helminthiases prevalence in KMAO non-
indigenous people in 1988-89 and 2018-19 (per cent).

Prevalence
Helminth species Total

Period of (infected
Age data by any
group  collecting O. felineus D. latus A. lumbricoides  species)
Children 1988-89 37 0.0 5.6 9.3

2018-19 36.4 0.0 0.0 36.4

p* 0.0036 Ns* 0.2853 0.0331
Adults  1988-89  22.2 1.1 0.0 22.2

2018-19 446 1.9 0.0 452

p* 0.0597 0.0753 Ns* 0.0533

* ML Chi-square p-value for the difference between time periods.
*nonsignificant.

infestation rate has increased among both children
(p < 0.03) and adults (p < 0.05). The growth was at
the account of cases of opisthorchiasis (p = 0.004 in
children, p = 0.06 in adults); in both age groups, the
prevalence of ascariasis and diphyllobothriasis has not
changed significantly.

Discussion

As stated earlier, our materials characterise the preva-
lence of invasion, but not the incidence, a traditional
index of medical statistics. In addition, the sizes of our
study groups do not reflect the real ratio of the indi-
genous and non-indigenous populations. In particular,
indigenous people accounted in 1988-89 for 44.4 and
in 2018-19 for 56.9% of the rural population of
Beryozovsky district of KMAO, while in our study
groups they constituted 81.7 and 69.4% respectively
to periods. Besides, ethnic Khanty and Mansi make up
only 1.9% of the population in KMAO. As the official
medical statistics [15,16] provide data on the disease
incidence for the region as a whole, disregarding eth-
nic groups, we cannot directly compare our materials
with theirs. Therefore, we can only consider the gen-
eral consistency of our results with the figures on
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helminthiasis  incidence  shown in available
publications.

The comparison of the rates of infestation in indi-
genous and non-indigenous groups (see Tables 2, 3)
shows that in children they do not differ significantly
in either 1988-89, or 2018-19. The total prevalence of
helminthiases among the adults was and remained
higher in the indigenous than in non-indigenous dis-
trict residents (p < 0.05).

The infestation with A. lumbricoides decreased sig-
nificantly in both the indigenous children and adults
(p < 0.01 in both age groups); the differences between
the non-indigenous age subgroups by the periods are
statistically insignificant. Presumably, the high preva-
lence of ascariasis among indigenous northerners in
1988-89 could partly be conditioned by the necessity
to supplement their diet with vegetables from local
vegetable gardens due to the lack of traditional foods.
Indeed, in the last quarter of the 20 th century, indi-
genous people increased the consumption of vegeta-
bles. Particularly due to the fact that practically all the
rural children of the high-latitude regions of Western
Siberia all the wintertime stayed in the boarding-
schools where they were fed with the “Soviet nation-
wide” type of a diet, which included vegetables [10,17].
However, it was not customary food for indigenous
people, and the boarding-school students were not
taught the manual skills to prepare vegetables. The
circumstance increased the risk to contract soil-
transmitted helminthiases.

In the last 20-25 years, the cooking and household
practices of indigenous people noticeably westernised.
That resulted in a reduction of the prevalence of ascar-
iasis, even though little or no changes have occurred in
sanitation in the majority of settlements where we
collected data (in the second decade of the 21 st cen-
tury there is still no in-house water and sewage piping).

The spread of D. latus infestation has mostly
remained the same. The differences between the time
periods are insignificant inside the age and population
subgroups. The population subgroups are also indis-
cernibly differ at the both time periods. Our data on
the D. latus infestations among the residents of remote
settlements are in concert with the reported incidence
of diphyllobothriasis in the population of KMAO as
a whole: in 1992-2010 the reduction in the number of
newly identified cases per year averaged only 2% [15].
The prevalence of diphyllobothriasis in our study
groups is close to 5% in both 1988-89, and 2018-19.
That agrees with the data on extremely high incidence
(41.6 per 100,000 population, four times higher than
the Russian Federation average) registered in the mid-
dle Ob River Region and KMAO as a part of it [15,18].

Opisthorchiasis is the most common human hel-
minthiasis in the northern Ob River rural areas. While
the many years average incidence of opisthorchiasis in
Russia was estimated at 15.2 per 100 thousand popula-
tion, in KMAO as a whole it was 374.0 per 100 thousand,
and in Beryozovsky district in some years it reached
620 per 100 thousand [15,16]. The results of our study
support the opinion that the Beryozovsky district and
adjacent areas is a territory with extremely high preva-
lence of opisthorchiasis.

Let us consider the differences in the level of infes-
tation with O. felineus in our study groups. Between the
indigenous and non-indigenous children it did not dif-
fer in either 1988-89 or in 2018-19, whereas in the
adults, the proportion of infested Khanty and Mansi is
consistently and significantly higher than that among
non-indigenous long-term residents. In the indigenous
adult group, however, unlike the non-indigenous, the
difference between time periods is insignificant (Table
4). That means, among the children, indigenous as well
as non-indigenous, the prevalence of opisthorchiasis
has markedly increased, while the level of infestation
in adult non-indigenous population went up, heading
towards rather consistently high that of the indigenous
northerners.

We suppose, the elements of the traditional way of
life of indigenous people of Western Siberia, including
food processing techniques, which they partly pre-
served, serve as a protecting factor restraining further
growth of the opisthorchiasis prevalence.

A staple of the traditional diet of the indigenous
people was parasitologically less dangerous fishes of
the salmon (Salmonidae), and sturgeon
(Acipenseridae) families. Nowadays, cyprinid fish, the
main carrier of O. felineus, account for more than 60%
of the total catch in the Ob-lrtysh basin [19].
Traditionally, Khanty and Mansi people rarely used
them for food. Small fishes of Cyprinidae species were
considered weed and relatively large members of the
family (carp, ide) were non-prestigious or used as
a famine-time food. According to the old custom of

Table 4. Opisthorchiasis prevalence in KMAO rural population
in 1988-89 and 2018-19 (per cent).

Age group

Children Adults

Time Time
Population ~ 1988-89 2018-19 p" 1988-89 2018-19  p*
Indigenous 0.7 286  0.000 456 57.5 0.122
Non- 37 364  0.004 222 446 0.060
indigenous
p* 0.070 0610 - 0.040  0.000 -

* p-values for the between population-group difference.
*p-values for the between time-of-collecting difference.



the Khanty, the ide fish of spring and summer catch
was only suitable to feed a dog, while humans con-
sumed the fish of pre-winter catch, dry-cured and
freezed-out for about two months [10]. This traditional
technique well corresponds with the modern technol-
ogy of food industry. It instructs to keep the large fish
at a temperature not above —28°C for at least 32 hours
or in saturated saline brine at least 40 days in order to
disinfect it from the metacercaria of O. felineus.

Since the 1950 s, fishermen, together indigenous
and non-indigenous, have been teamed up into
“fisher brigades” [collectives] and were meant to
hand over all their catch to fish processing ware-
houses. After the catch was recorded and sorted,
the families of fishermen got the most low-grade
fish from it for personal needs. The practice has not
only disrupted the dietary traditions of northerners,
but also increased the risk of parasitic infections
[10,17]

Although in the post-Soviet period the expropriation
has discontinued, the individual fishery for the whitefish
has remained limited, now due to environmental pro-
tective measures. Nowadays, catch quotas for salmons
and sturgeons are allocated to those families and com-
munities having the formal status of indigenous to
secure the viability of the traditional way of life and
economic activities. Our calculation shows, in 2018-20
these quotas allowed 12-18 kg of valuable species fish
per year per capita in Beryozovsky district of KMAO.
This is a significant volume compared to the average
consumption of fish and fish products in the region,
which amounted to 24.7 kg/year in 2019 [20]. The
availability of the fish that is relatively clear of the
O. felineus infection in the indigenous families and com-
munities could have helped to contain the spread of
helminthiases.

Unlike the indigenous people, those living in the
same settlements ethnic Russians, Komi and others
have no fish catching allowance, as they do not for-
mally belong to “the indigenous, numerically small,
peoples”. Possibly, the growth in the prevalence of
opisthorchiasis in the non-indigenous groups reflects
this ethnic discrimination.

The grim helminth-related picture can partly be due
to the lack of awareness on the aetiology and health
consequences of infestation.

Recent social and cultural transformations turned
out to be detrimental for the traditional elements of
protective behaviours. Similar negative tendencies in
parasitological situation have been reported in the
communities of the Indians of South America [21], in
various indigenous groups in Malaysia [22,23], among
the Canadian Inuit [24,25].
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Overall, our results are consistent with the opinions
of other specialists, which deem the northern Ob River
region as the locality of high prevalence of fish-
transmitted helminthiases [11]. Our data also support
the idea that the Russian North as a whole shows very
weak positive dynamics concerning helminth infesta-
tions, and in many regions it is negative [15,16,26,27].

Conclusion

The results of our study on the prevalence of helminth
infection in the population of the northern Ob River
basin agree with the many years average annual inci-
dence of helminthiases in KMAO.

There were found a decrease in the prevalence of
ascariasis among the indigenous people, but the region
remains a hotbed of fish-transmitted opisthorchiasis
and diphyllobothriasis.

The number of opisthorchiasis-infected children,
both indigenous and non-indigenous, has increased
significantly, while among the indigenous adults the
frequency of opisthorchiasis did not changed from
1988-89 to 2018-19, being consistently high.

The level of O. felineus infestations in the group of
non-indigenous adults in 2018-19 appeared to be mar-
ginally higher than in 1988-89 (p = 0.06). Fishery restric-
tions may have contributed to the negative dynamics.
Individual fishery is a basic subsistence economy for the
major part of the economically deprived population in
the region. Ethnic-based fishing quotas limit access to
natural resources for a large part of the region’s popu-
lation thus increasing the consumption of more para-
site-infested fish.

Limitations

The children sample sizes substantially differ due to the
organisational reasons. In 1988-89, boarding-school
and kindergarten administrations procured the health
check-ups, while in 2018-19 it was at the personal
discretion (of parents) and the number of examinations
decreased. We analysed all the primary data available
during the time of collection and were not allowed to
change the strategy. It cannot be ruled out that the
difference in sampling method could distort the picture
of changes in the prevalence of infestations.
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