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Introduction

Long-term changes in the characteristics of
people living in sub-extremal conditions are of interest
to specialists in various fields of anthropology,
medicine, and physiology. Meanwhile, studies on
epochal changes in growth and development in Arctic
indigenous populations are scanty [Shephard, Rode,
1996; Katzmarzyk, Leonard, 1998; Wigle et al., 2005;
Kozlov et al., 2007; Kozlov et al., 2008], because
these populations are difficult to reach and there is
not enough data on their status in the past.

The focus group of our study was the indigenous
people of the Khanty-Mansi Autonomous Okrug
(KMAO), located in Western Siberia (Fig. 1). The
Nothern Khanty and the Sosva Mansi inhabit northern
areas of the Okrug, mainly between 62° and 65°30´N.
The traditional activities of these people are hunting
and fishery in the taiga zone, and reindeer breeding
on the boundary of the taiga and tundra. Due to their
linguistic, cultural, and anthropological similarity, the
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SECULAR TRENDS IN HEIGHT AND PELVIC SIZE OF OB UGRIANS
(KHANTY AND MANSI)

Introduction. Long term changes in the body height and female pelvic width of North-Western Siberia
indigenous people - the Nothern Khanty and Sosva Mansi, were the subject matter of the study.

Materials and discussion. The indices under examination were averaged by decade to trace the changes
from the 1860s to 1990s. Through the birth cohorts (BiCo) from the 1860s to 1930s, the stature of Ob
Ugrians did not alter significantly. In successive generations, up to the 1990s BiCo, there was an increase in
body height. Males have became taller by 11.3 cm, females - by 10.4 cm (p<0.0001 for both sexes). Relative
(to the height of the 1930s BiCo) growth amounted to +7.18% and +7.06% for males and females respectively.
In females, body proportions have changed substantially. Alongside the increase in stature, pelvic width
(d. cristarum) decreased from 28.9 cm in the 1930s BiCo to 26.8 cm in the 1970s BiCo. Hence, relative pelvic
width narrowed by 2.1% (the factor of belonging to cohort is significant, p<0.0001).

Conclusion. The body height of Ob Ugrians changed unevenly. Shifts in somatic features followed after
social transformations. Better quality of life over the period of individual growth and development affected the
definitive body height. Thus, the long-term changes in somatic traits of the indigenous Khanty and Mansi
people agree with the “quality of the environment” hypothesis of secular trends.

Keywords: long-term changes; stature; body proportions; d. cristarum; adults; Northern indigenous
people; Siberia

Khanty and the Mansi are often united into a single
group of Ob Ugrians [Funk, Sillanpaa, 1999]. The Ob
Ugrians, together with the Nenets and the Selkups,
comprise the indigenous (or native) population of the
North of Western Siberia. Though the Khanty and the
Mansi give their names to one of the largest northern
regions of Russia, today they have become a typical
ethnic minority: over 98% of people residing in their
traditional territories are migrants from various places
of the former Soviet Union. The Ob Ugrians differ from
the migrant, mainly Slavic, population in both their
language and cultural traditions. Currently, economic
indicators (income, employment rate) in the indigenous
groups of KMAO are much worse than in the region
as a whole and nationwide [Kozlov, Lisitsyn, 2008].

Traditionally, Ob Ugrians led a semi-nomadic life.
They spent winters in stationary settlements, while
in the summertime families camped on their hunting
grounds. Historical administrative (fiscal) documents
of 17th-19th centuries contain records on the locations
of the major stationary settlements of Khanty and Mansi
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[Kabuzan, 1990]. According to 19th century ethnographers
[Sirelius, 1983], 20th century anthropologists [Rudenko,
1914; Davydova, 1989], as well as our data, the
locations of the major stationary settlements have not
changed since. Thus, in the case of Ob Ugrians, it is
possible to trace changes in growth and development
in successive generations of population living in the
same territory.

The aim of our study was to analyze the long-
term changes in body height of males and females,
and pelvis width and body proportions of females in
Ob Ugrians, the indigenous people of North-Western
Siberia.

Materials and methods

The subjects of our study were indigenous people
residing in 21 rural settlements in KMAO (the areas
where materials were collected are shown in Fig. 1).
The subjects gave consent to scientific use of the
data. In the course of our survey we gathered
information on the subject’s ancestry. Only those
individuals whose both parents were ethnic Mansi or
Khanty were included in the study group.

We examined 69 males aged 18-59 years (M±SD -
33.3±11.9) and 223 females 17-63 yo (27.7±8.3) in
1988-90, 59 males 18-63 yo (38.6±14.1) and 92
females 18-71 yo (30.3±14.3) in 2009-11 (for more

Figure 1. Geographic location of data collecting sites
Ðèñóíîê 1. Ãåîãðàôè÷åñêàÿ ëîêàëèçàöèÿ ðåãèîíà ñáîðà äàííûõ

details see: [Kozlov et al., 2007; Butovskaya et al.,
2016]). The individuals were assigned to birth cohorts
(BiCo) spanning 10 years each.

Stature was measured by the authors themselves
according to standard procedures [Frisancho 1990].
For the 210 women examined in 1988-1990 data on
the width of the pelvis (distantia cristarum – DC) were
also collected. The DC represented as a percentage
of body height (BH) [DC*100/BH] was used as a
measure of body proportions.

A comparison of our data with the data found in
literature allowed us to track long-term changes in
the body dimensions.

Our survey covered the same settlements where
anthropometric examinations of indigenous people
were conducted in 1909-10 and 1968-70. S.Rudenko
published data on the age and height of 75 Mansi
males collected in 1909-10 [Rudenko, 1914]. We
assigned the subjects to birth cohorts in the same
manner as in our own survey. G.Davydova [Davydova,
1989] did not provide individual age of her subjects
(172 males and 165 females) examined in 1968-70.
According to the average age of the group, we
conventionally appointed it as the 1930s BiCo.

A preliminary analysis showed that the average
height of Khanty and Mansi differs insignificantly. In
the cohorts numerous enough to make statistical
comparisons, differences did not reach the accepted
level of significancy (p=0.05). Thus we united these
ethnic groups as Ob Ugrians. G.Davydova in her
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survey also found no difference in height between
the Northern Khanty and Sosva Mansi [Davydova,
1989].

The Statistica 9.0 Program (StatSoft, US) was
used for statistical analysis. When comparing groups
by stature we used the Student’s t-criterion. The
Kruskal-Wallis ANOVA by ranks analysis was
implemented to examine the differences in pelvic
width. Post-hoc comparisons were then performed
using Scheffe Test.

The study design was approved by the Ethics
Committee of the Biological Faculty, Moscow State
University, dated 26 March 2015.

Results

Descriptive statistics for somatic characteristics
of rural Ob Ugrians by birth cohort are presented in
Table 1.

Secular trend in characteristics of males

The birth cohorts in our study do not form a
continuous series.There is no data for the decades
from the 1890s to 1920s, but height in the 1930s BiCo
statistically does not differ from height in all the 3
cohorts of the 19th century. Those born in the 1990s
have become 11.3 cm taller (168.6 cm) than the
1930s BiCo (157.3 cm), i.e. there was an increase
per decade of 1.6 cm on average.

However, the gain was uneven. There were two
distinct increments (see Fig. 2). The first, less

prominent, becomes apparent when comparing the
1930s and 1950s BiCo (the number of subjects in
1940s BiCo is very small and their stature does not
differ statistically from that of the adjacent cohorts).
The 1950s BiCo turned out to be, on average, 4.7 cm
taller than the 1930s cohort (p=0.007). The average
increase per decade in these generations (+2.35 cm)
is twice as high as the average for the century.

The second remarkable increase in stature of
men (+6.4 cm: from 161.1 to 167.5 cm, p=0.00008)
occurred between the 1970s and 1980s BiCo (Fig.
2). The males born in the 1980s and later are notably
taller than those of the previous cohorts.

According to ANOVA, in the sequence of cohorts
from 1930s to 1990s, the factor of belonging to cohort
is highly significant (p=0.0000).

Secular trend in characteristics of females

The difference in average stature between the
female BiCo of the 1930s and 1990s was 10.4 cm
(from 147.4 to 157.8 cm, p=0.0000). That is, the
average per decade increase was 1.49 cm. The
growth, like in males, contained two upswings (Fig. 3).
The first occurred between the 1930s and 1950s
BiCo, when average stature increased from 147.5 to
151.2 cm (i.e. by 1.85 per decade). Another rise
separated the 1970s and 1980s BiCo. The change
from 152 to 157.6 cm amounted to 5.6 cm.

Pelvic width (Table 1) showed a sequential
decrease in the array of cohorts from the 1930s to
1970s (p=0.00002). Since at the same time stature
has been increasing, the decline in relative (to height)
pelvic width was even more prominent (p=0.0000).

Table 1. Body dimensions of rural adult Ob Ugrians (Khanty-Mansi AO) by birth cohorts
Òàáëèöà 1. Ðàçìåðû òåëà ñåëüñêèõ âçðîñëûõ îáñêèõ óãðîâ (Õàíòû-Ìàíñèéñêèé ÀÎ) ïî êîãîðòàì ðîæäåíèÿ

Notes. 1 – data from [Davydova, 1989] and ours are combined. 2 – [Rudenko, 1914].
Ïðèìå÷àíèÿ. 1 – îáúåäèíåíû ñîáñòâåííûå äàííûå è [Äàâûäîâà, 1989]. 2 – [Rudenko, 1914].
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Figure 2. Ob Ugrians’ body height by birth cohorts (males). The ovals depict the periods of relative stability. The
significancies shown are pertinent to the period-average differences

Ðèñóíîê 2. Äëèíà òåëà îáñêèõ óãðîâ ïî êîãîðòàì ðîæäåíèÿ (ìóæ÷èíû). Îâàëàìè âûäåëåíû ïåðèîäû îòíîñè-
òåëüíîé ñòàáèëüíîñòè. Ïîêàçàííûå óðîâíè çíà÷èìîñòè îòíîñÿòñÿ ê ðàçíèöå çíà÷åíèé, ñðåäíèõ çà ïåðèîä

Figure 3. Ob Ugrians’ body height by birth cohorts (females). The ovals depict the periods of relative stability. The
significancies shown are pertinent to the period-average differences

Ðèñóíîê 3. Äëèíà òåëà îáñêèõ óãðîâ ïî êîãîðòàì ðîæäåíèÿ (æåíùèíû). Îâàëàìè âûäåëåíû ïåðèîäû îòíîñè-
òåëüíîé ñòàáèëüíîñòè. Ïîêàçàííûå óðîâíè çíà÷èìîñòè îòíîñÿòñÿ ê ðàçíèöå çíà÷åíèé, ñðåäíèõ çà ïåðèîä
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The results of post-hoc paired comparisons of relative
pelvic width in BiCo are shown in Table 2. The
changes from the 1930s through 1950s BiCo were
unsubstantial (the pair differences are statistically
insignificant). Among those born in the 1960s and
1970s, relative pelvic width was substantially smaller
than in all the previous cohorts.

Discussion

Scholars of the 18th-19th centuries described the
Ob Ugrians as one of the groups having the shortest
stature among the population of the Russian Empire
[Pallas, 1786; Nosilov, 1886]. Our research data
agrees with this description. The height of Mansi
males born in the 1860s was considerably lower than
that of Russian males of the Cisurals (-6.4 cm) and
in the 1930s BiCo the difference increased to -9.8
cm [Kozlov, Vershubsky, 2015]. Only the Kola Sami
of the 1920s were similarly short-statured [Kozlov et
al., 2008].

Through the BiCo from the 1860s to 1930s, the
stature of Ob Ugrians did not change significantly, as
the data on males show. In successive generations,
up to the 1990s BiCo, there was an increase in body
height. Males have became taller by 11.3 cm, females
- by 10.4 cm (Table 1; Fig. 2). Relative (to the height
of the 1930s BiCo) growth amounted to +7.18% and
+7.06% for males and females respectively. The
relative increase in the stature of Ob Ugrians
exceeded that of rural Russian males, which, during
the same time, was +4.49% [Kozlov, Vershubsky,
2015]. Even though the Khanty and Mansi males
remained smaller in stature than the rural Russians,
the difference in absolute values decreased from 9.8
to 6.0 cm in the 1990s BiCo.

In females, there were two intervals of rapid
growth, which are noticeable when comparing the
1930s with the 1950s (+3.7 cm), and the 1970s with

the 1980s (+5.6 cm) BiCo. In the cohorts from the
1950s through 1970s, body stature remained stable
(Table 1, Fig. 3). The average height of rural Russian
females in the BiCo from 1950s to 1980s also did not
change much [Kozlov, Vershubsky, 2015]. Consequently
the difference between Mansi and Russian females
decreased from 8.1 cm in the 1960s BiCo to 1.7 cm
in those born in the 1980s.

As we reported earlier, the Kola Sami exhibited
similar rapid changes in the second half of the 20th
century [Kozlov et al., 2008]. However, in this Arctic
group, the maximal increase occured earlier, between
the BiCo of the 1950s and 1960s. The increment in
stature between the BiCo of the Sami females of the
1950s and 1960s amounted to +7.8 cm, while the
1970s BiCo became only +0.9 cm taller than the BiCo
of the previous decade.

A possible explanation is that Soviet-style
“Westernization” of the Kola Sami began in the late
1920s (that is, earlier) and was imposed more
persistently compared with other groups of indigenous
people of the Russian North. By the end of 1930s,
forced collectivization had already been completed
on the Kola Peninsula. During the two postwar
decades, the vast majority of the Sami were
compulsorily relocated to four big settlements, and
in 1989 44% of them resided in just one Lovozero
population center [Lukyanchenko, 2002; Kozlov et al.,
2008]. Thus, the Kola Sami of the 1960s BiCo can be
regarded as already a post-traditional group, largely
affected by demographic and social transformations
(in diet, health care, living conditions, etc.) that could
induce the observed physical changes.

Unlike the Sami, the Ob Ugrians remained an
isolated group for a longer period of time, due to their
vast, remote and difficult to reach territory. In the first
decades of the 20th century, the Ob Ugrians still kept
their specific features - language, beliefs, main
elements of social and land-use practices [Sokolova,
1982]. The assimilation of the Ob Ugrians into the
post-traditional world occurred in two phases. The
first one involved active introduction of the Soviet
lifestyle in the 1930s. There was a campaign for
hygiene skills promotion. People got access to basic
medical care, mainly provided by nurses and
paramedics. The first wave of “modernisation” was
followed by the first prominent increase in body height:
+ 4.7 cm in males, + 3.7 cm in females between the
1930s and 50s BiCo (Fig. 2, 3). At the same time, in
the 1950s, as medical care became more accessible
and infant mortality declined, the average age of death
among Mansi increased by more than 10 years
(compared to the 1930s), reaching 27 years in
females and 35 in males [Pivneva, 1999].

Table 2. Significance of difference in relative
d.cristarum in pairs of birth cohorts

(by Scheffe Test) in Ob Ugrian females
Òàáëèöà 2. Çíà÷èìîñòü ðàçëè÷èé îòíîñèòåëüíûõ
çíà÷åíèé d.cristarum æåíùèí îáñêèõ óãðîâ ïðè
ïàðíîì ñðàâíåíèè ïî êîãîðòàì ðîæäåíèÿ (ïî

òåñòó Øåôôå)
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The cultural centers and paramedical stations
established in the 1930s continued to operate during
and after the Second World War. The next stage of
drastic lifestyle changes followed after a substantial
delay, in the 1950-60s. The main development of that
time was a program of “consolidation”, a mandatory
relocation from traditional small hamlets into large
settlements. There usually were post and local
administration offices, a store, boarding school,
paramedic station or small local hospital. Providing
of public amenities was minimal: up to now there is
often no street lights, centralized water and heating
supply. The settlements, separated by tens and
hundreds kilometers, have no road connections and
are only reachable by air or river in the summer.

This obligatory, often enforced, relocation of the
indigenous people had a number of adverse effects
[Kozlov et al., 2007]. However, the program has
helped to improve availability of modern health care
services, enhance medical control over pregnancies
and care for the newborn and children. Developments
in the network of local hospitals ensured a growth in
the number of hospital beds, doctors, and paramedical
personnel [Kozlov, Lisitsyn, 2008]. All indigenous
children were appointed to boarding schools with the
full state-covered allowance for lodging, medical care
and food, which was provided according to national
regulatory standards [Kozlov, Lisitsyn, 2008]. As a
result of these reforms, the average age of death
among Mansi in the 1960s increased up to 44 years
in males and 56 in females. These indicators, highest
for the period 1930-2000, remained relatively stable
for 20-25 years [Kozlov et al., 2007]. The changes in
body stature followed. While in the 1950-1970s BiCo
height did not vary much, those born in the 1980-
90s, the descendants of the most “thriving” generation,
showed a substantial gain of +7.5 cm in males and
+5.8 cm in females (Fig. 2, 3). Concurrently, in the
sequence of BiCo starting from the 1960s, body
proportions showed a noticeable tendency to change:
relative (to height) pelvic width in females has been
decreasing (Tables 1, 2).

Conclusion

The long-term changes in somatic traits of the
indigenous Khanty and Mansi people of Northern
Western Siberia agree with the “quality of the
environment” hypothesis of secular trends [Wolanski,
1985; Bogin, 1999].

Body height, when comparing the 1930s and
1990s BiCo, 60 years apart, increased by 11.3 cm in
males (from 157.3 to 168.6 cm) and 10.4 cm in

females (from 147.5 to 157.8 cm). Body proportions
changed substantially in females. Alongside the
increase in stature, d. cristarum decreased from 28.9
cm in the 1930s BiCo to 26.8 cm in the 1970s BiCo.
Consequently, relative pelvic width narrowed by 2.1%
(according to ANOVA, the factor of belonging to cohort
is significant, p = 0.000000). Similar changes were
described in groups having a post-traditional and
modern way of life [Kozlov, Vershubsky, 2015].

 The body height of Ob Ugrians changed
unevenly. Shifts in somatic features followed after
social transformations. Better quality of life over the
period of individual growth and development affected
the definitive body height. Similar processes were
described in other population groups of Russia
(Mironov, 2012; Kozlov, Vershubsky, 2015].

Limitations

It is known that after the age of 30-40 body height
begins to diminish with aging [Cline et al., 1989;
Strickland, 1998]. J.D. Sorkin et al. [1999] described
this decrease by a regression equation. However, this
model was based on the data collected in The
Baltimore Longitudinal Study of Aging, where subjects
mainly were well educated, middle to upper-middle
class white Americans. Our target population is very
different by their Asian origin, health and nutritional
status, level of physical activity etc. Hence, we infer,
that the regression model of J.D. Sorkin et al. [1999]
is not applicable to our data set. There is no data to
build a credible equation for our study group.
Therefore, the possible old-age-related changes in
stature were not considered in our analysis.
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СЕКУЛЯРНЫЕ ТРЕНДЫ ДЛИНЫ ТЕЛА И РАЗМЕРОВ ТАЗА
ОБСКИХ УГРОВ (ХАНТОВ И МАНСИ)

Ââåäåíèå. Öåëü èññëåäîâàíèÿ – ðàññìîòðåíèå äîëãîâðåìåííûõ èçìåíåíèé äëèíû òåëà è øè-
ðèíû òàçà æåíùèí êîðåííîãî íàñåëåíèÿ Ñåâåðà Çàïàäíîé Ñèáèðè – ñåâåðíûõ õàíòîâ è ñîñüâåíñêèõ
ìàíñè.

Ìàòåðèàë è îáñóæäåíèå. Èçìåíåíèÿ ñ 1860-õ ïî 1990-å ãîäû ïðîñëåæåíû ïî ñðåäíèì çíà÷åíè-
ÿì ïðèçíàêîâ, îïðåäåëåííûõ äëÿ êîãîðò ðîæäåíèÿ, îõâàòûâàþùèõ äåñÿòèëåòíèå èíòåðâàëû. Äëè-
íà òåëà îáñêèõ óãðîâ â êîãîðòå ðîæäåíèÿ ñ 1860-õ ïî 1930-å çíà÷èìî íå ìåíÿëàñü. Â ïîñëåäóþùèõ
ïîêîëåíèÿõ âïëîòü äî êîãîðòû ðîæäåíèÿ 1990-õ äëèíà òåëà óâåëè÷èëàñü. Ìóæ÷èíû ñòàëè âûøå íà
11,3 ñì, æåíùèíû – íà 10,4 ñì (p<0,0001 â îáîèõ ñëó÷àÿõ). Îòíîñèòåëüíûé (ê äëèíå òåëà êîãîðòû
ðîæäåíèÿ 1930-õ) ïðèðîñò ñîñòàâèë +7,18% è +7,06% äëÿ ìóæ÷èí è æåíùèí ñîîòâåòñòâåííî. Ó
æåíùèí ñóùåñòâåííî èçìåíèëèñü ïðîïîðöèè òåëà. Óâåëè÷åíèå ðîñòà ñîïðîâîæäàëîñü óìåíüøåíè-
åì øèðèíû òàçà (d. cristarum) ñ 28,9 ñì â êîãîðòå ðîæäåíèÿ 1930-õ äî 26,8 ñì â êîãîðòå ðîæäåíèÿ
1970-õ. Â ðåçóëüòàòå îòíîñèòåëüíàÿ øèðèíà òàçà óìåíüøèëàñü íà 2,1% (ôàêòîð ïðèíàäëåæíîñ-
òè ê êîãîðòå çíà÷èì, p=0,0001).

Çàêëþ÷åíèå. Äëèíà òåëà îáñêèõ óãðîâ èçìåíÿëàñü íåðàâíîìåðíî. Èçìåíåíèÿ ñîìàòè÷åñêèõ
ïðèçíàêîâ ñëåäîâàëè çà ñîöèàëüíûìè òðàíñôîðìàöèÿìè. Óëó÷øåíèå óñëîâèé æèçíè â ïåðèîä èíäè-
âèäóàëüíîãî ðîñòà è ðàçâèòèÿ âëèÿëî íà äåôèíèòèâíóþ äëèíó òåëà. Òàêèì îáðàçîì, äîëãîâðåìåí-
íûå èçìåíåíèÿ ñîìàòè÷åñêèõ õàðàêòåðèñòèê õàíòîâ è ìàíñè ñîãëàñóþòñÿ ñ ãèïîòåçîé ñåêóëÿð-
íûõ òðåíäîâ êàê îòðàæåíèÿ «êà÷åñòâà ñðåäû îáèòàíèÿ».

Êëþ÷åâûå ñëîâà: äîëãîâðåìåííûå èçìåíåíèÿ; ðîñò; ïðîïîðöèè òåëà; d. cristarum; âçðîñëûå; êî-
ðåííîå íàñåëåíèå Ñåâåðà; Ñèáèðü
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