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Patterns of Children's Growth in East-Central-Europe
in the Eighteenth Century *)

John Komlos

Recent research has established a clear link between human stature and the

nutritional Status of populations *). My intention here is to exploit this known

hnk and on the basis of the cycling in human stature in the eighteenth Century

make inferences on the economic conditions, primarily agricultural, of the time.

My analysis of the stature of boys in the Habsburg monarchy in the eighteenth
and early nineteenth centuries is based on three sources which inciude some of

the earliest data on heights hitherto extracted from any archive 2). The first

source is the military academy founded by Maria Theresia in the 1750s to train

officers. Five hundred sixty observations have survived on aristocratic adoles¬

cents born in the 1730s and 1740s 3), The second data set of 366 observations

stems from an orphanage, the Josephinische Waisenhaus, founded by Maria

Theresia's son Joseph II, and contains information on children of various ages

born in the 1760s and 1770s 4). The third, and major, source of data for this

study is schools run by the military for sons of ordinary soldlers 5). Exactly

*) The support of an NICHD National Research Service Award 2T32 HD07168 from the

Center for Population Research is gratefully acknowledged Computation was done at the

Computing center of the Wirtschaftsuniversitat, Vienna. I appreciate the hospitahty of the

rector of the university, Professor Herbert Matis, and the help of Walter Story, director of

the center, m bringing this study to fruition I gratefully acknowledge the assistance of

Klaus Erhard, Erich Foltyn, Paul Mageh, Asha Narang, and Nona Schlegel in extracting the

data from the archives and rendenng them machine readable. Markus Hein helped with the

computation diligently I benefited greatly from comments by Professors J. M Tanner

and Richard Steckel. This study is a slightly revised version of a paper forthcoming in the

Annais of Human Biology, repubhshd here with permission of the editors of that Journal
I would also hke to express my gratitude to Professor Robert Fogel for awakening my inte¬

rest in the history of human stature.

1) Robert Fogel, S. Engerman, Roderick F 1 o u d, R. M a r g o, K.

S o k o 1 o f f, Richard Steckel, J. Trussell, G. Villa f 1 o r, and Kenneth

Wächter, "Secular Changes in American and British Stature and Nutntion/' Journal
of Interdiseiplinary History 14 (1983), p. 445, Robert Fogel, S. Engerman, and

J. Trussell, "Exploring the Uses of Data on Height. The Analysis of Long-Term
Trends in Nutntion, Labor Welfare, and Labor Productivity," Social Science History 6

(1982), p. 401.

2) James M. Tanner, A History of the Study of Human Growth (Cambridge, 1981).

James M. T a n n e r, Fetus into Man. Physical Growth from Conception to Maturity

(Cambridge, Mass., 1978).

3) Knegsarchiv, Vienna, Theresianische Militärakademie, Faszikel, 434

4) Kriegsarchiv, Vienna, Josephinische Waisenhaus, Faszikel, 3922.

5) Kriegsarchiv, Vienna, Erziehungshauser Musterhsten, Faszikel, 3925, 3926, 3927 All
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25,071 valid data have been put on tape from this source. Besides height (to the

nearest 0.6 centimeter), age (year and month) and birthplace of the boys were

also recorded 6).

Regression analysis indicates that height of aristo cratic adolescents generally
did not depend on their place of birth (Equation 1, Table 1). Those born m Bo-

hemia, however, were significantly taller than the average. A number of features

of the height of the aristocrats stand out (see Table 1).

1. Those born between 1735 and 1744 were shorter than those born during
the next decade (Table 2). Stature of the youth mcreased significantly in the late

1740s and early 1750s by three to six cm, depending on their ages.

2. Inspite of the mcreases in average height, aristocratic youth aged 14 and

above were not taller than boys in the orphanage born two decades later (Tab¬
le 2).
That average height of the aristocratic youth born between 1745 and 1755

increased imphes that their nutritional Status was improving. All increases in

stature were attained prior to entering the military academy, and hence could

not be attributed to changes in the diet boys received at the Institution. Adult

Hunganan peasant recruits into the Habsburg army at the same time experienced
similar increases in stature 7). This pattern is plausible since we know that agri¬
cultural conditions were good and improving in Europe and North America in

the 1730s and 1740s 8). Although one might have thought that the income of

data from Faszikel 3926 and 3927 have been recorded From Faszikel 3925 only those

children's heights were recorded who were born in Galicia, Moravia, Hungary, Bohemia,

and Lower Austria Consequently the data set could be expanded from this faszikel by a

few thousand records of children of other nationahties Although senal measurements

are available on many of the boys, these were not obtained, since looking up the names

of the boys in subsequent years would have been quite a task Although it would have

been a statistically more accurate method than the one chosen, especially for calcu

lating growth velocities, it was not feasible within the time available to me Children entered

the military school System at all ages and remarned in it usually for a number of years

Hence, many multiple observations are in the sample.

6) Eighteen nationahties were distinguished. The name and rehgion, also available, were

not recorded. Height was measured in Austrian units Schuh, Zoll, and Strich, 4 Strich =

1 Zoll and 12 Zoll = 1 Schuh, 1 Schuh = 31,6 cm Age is as of the previous birthday

7) John K o m 1 o s, "Stature and Nutntion in the Habsburg Monarchy The Standard

of Living and Economic Development in the Eighteenth Century." American Histoncal

Review, 90 (Dee, 1985), pp. 1149 - 1161.

8) R. M Hartwell, "The Causes of the Industnal Revolution An Essay in Metho-

l°gy". ln R. M. H a r t w e 1 1 (ed.), The Causes of the Industnal Revolution in England

(New York, 1967), p. 87. Herbert M a t i s, "Die Rolle der Landwirtschaft im Merkantü-

system - Produktionsstruktur und gesellschaftliche Verhaltnisse im Agrarbereich," in:

Herbert M a t l s (ed.), Von der Glückseligkeit des Staates; Staat, Wirtschaft und Gesell

schaft in Österreich im Zeitalter des aufgeklarten Absolutismus (Berlin, 1981), p 273.

In the Bntish colomes of North America the quantity of food, particularly pork, found
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Intercept

(1)
142.6 *

(2)
143.1 *

Birth-Year

1740/44 - 1.4 - 1.3

1745/49 3.2* 3.3*

1750s 5.6* 5.9 *

Birthplace
Moravia 1.1

Bohemia 2.7*

Gahcia - 2.2

Hungary
Lower Austria

0.3

- 0.4

Italy - 0.3

Age
11 -10.4 * -10.4 *

12 - 7.2* - 7.4*

13 - 3.0* - 3.1 *

15 5.6* 5.7*

16 9.5* 9.9 *

N = 556 556

R2 = .40 .39

F = 23.8

Table 1. Equations 1-2. Dependent variable: Height in centimeters of Habsburg
Aristocrats, 1735 -1755.

* Significant at the 1% level

Equation (1): Intercept indicates the height of a 14-year-old born outside of the six pro-

vinces before 1740.

Equation (2): Intercept indicates the height ofa 14-year-old born before 1740. Birthplace
is not taken into consideration.

Note: All independent variables are dummy variables.
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the aristocracy was sufficiently large so that their food intake would not have

been affected by favorable harvest conditions, that is not born out by the evi¬

dence. Cadets attending the academy were recruited from the lower ranks of the

aristocracy, sons of aristocrats who lacked sufficient finances to educate their

sons themselves, although those whose father served in govemment admini¬

stration for 20 years or who were sons of "brave" officers were also admitted.

Maria Theresia usually chose the poorest candidates 9). As a consequence of this

selection bias, it is more plausible that the nutritional Status of the lower aristo¬

cracy was improving at that time. The fall in cereal prices could have made

sufficient impact on their real income to affect their nutritional Status. One

might note that their higher income compared to the rest of the population
could have provided a greater quantity of food, but not necessarily better quali¬

ty. In addition, they drank the same water and were exposed to the same dise¬

ases which laid claim to nutrients as the population at large 10).

In spite of the increases in their stature, aristocratic youth in the Habsburg

monarchy remained relatively short. They were shorter than German aristocrats

in the Carlschule H) who, in turn, were shorter than English aristocrats of the

same age attending Sandhurst Military Academy 12). This pattern supports the

notion that aristocrats in different countries were accustomed to a different diet,

probably because of different real incomes. Since real incomes of various classes

of the population differed from one another, so did their height 13). German

aristocrats were taller than middle class boys of the same age in spite of their

consuming the same institutional food after they were eight years old 14), indi-

cating the importance of early nutrition to human growth.
Since data on German and Habsburg aristocratic youth are separated by a

generation, a direct comparison is not totally warranted during a period when

in inventories increased greatly in the 1730s and 1740s. This correlates well with con-

temporaneous increases in stature in the colonies. Sarah M c M a h o n, "Provisions Laid

up for the Family: Towards a History of Diet in New England, 1650 - 1850", Historical

Methods 14 (1981), 1, pp. 22 - 30; Robert Fogel, "Nutrition and the Decline in Mor¬

tality since 1700; Some Preliminary Findings," in: Stanley Engerman and Robert

G a 1 1 m a n (eds.), Long Term Factors in American Economic Growth (Chicago, 1987).

9) Th. Leitner von Leitnertreu, Geschichte der Wiener Neustädter Militär¬

akademie (Hermannstadt, 1852).

10) Susan C. Watkins and Etienne van de Walle, "Nutrition, Mortality, and

Population Size: Malthus' Court of Last Resort," Journal of Interdiseiplinary History, 14

(1983), p. 224.

11J Waltraud Hartmann, "Beobachtungen zur Akzeleration des Längenwachstums

in der zweiten Hälfte des 18. Jahrhunderts" (Doctoral dissertation, Frankfurt, 1970), pp.

87-119; and Table 10.

12) Personal communication from Professor Roderick Floud.

13) Richard Steckel, "Height and Per Capita Income," Historical Methods 16

(1983), l,pp. 1-7.

14) Hartmann, "Beobachtungen," pp. 9, 25.
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nutritional Status was changing rapidly in Europe. Nonetheless, one might
note that Habsburg aristocrats born between 1745 and 1755 were about the

same height as German aristocratic youth born between 1760 and 1780 until

age 13 (Figure 1). Thereafter, German aristocratic youth experienced an earlier

and greater adolescent growth spurt than Habsburg aristocratic youth, whose

height became closer to that of German middle class boys between the ages of

14 and 18.

That the Habsburg aristocratic youth were not taller than boys in the Austrian

orphanage is truly puzzling because one would have expected that the diet of or¬

phans was inferior to that of aristocrats. The two data sets, however, are separa¬

ted from one another by two decades, so it is conceivable that the aristocrats'

height continued to increase and by the 1760s they would have been taller than

the orphans.
The pattern of Variation of the lower class boys' height by place of birth is

complex because differences in the growth pattern appear over time as well as

at various ages. Among orphans born in the 1760s and 1770s, Galician boys
alone were significantly shorter than average (Table 3, Equation 3). Considering
the whole period thereafter, only Carinthian and Croatian boys were consistent-

ly taller than average. Croatians were on average 2.4 cm taller than Bohemians.

(There are, however, only 412 Croatians in the sample). Boys of Bohemian,

Lower Austrian, and Hungarian birth, whose stature averages were not signifi¬
cantly different from one another, comprised 40 percent of the whole sample

(Table 3, Equation 4).

1760-79a 1760-1815b

(3) (4)

Intercept 106.0 * 109.6 *

Birthyear
1760 2.8 *

1770 - 0.5

1790 - 1.5 *

1800 - 1.6*

1805 - 1.5*

1810 - 0.7 *

Birthplace
Moravia - 0.7 - 0.6*

Silesia 2.3 - 1:7 *

Galicia - 6.6* - 1.2 *

Styria - 0.8 - 1.0 *
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Hungary 0.7 0.2

Upper Austria - 5.2 - 1.0 *

Lower Austria - 4.3 0.2

Other - 0.6 0.2

Carinthia 0.6 *

Italy 0.0

Germany
- 0.3

France - 0.5

Tyrol - 0.8 *

Transyl-
vania 0.4

Croatia 2.4 *

•

Age
7+ 8.2 * 4.4 *

8+ 11.3 * 8.4*

9+ 16.4* 12.0 *

10+ 22.6 * 15.9 *

11+ 28.4 * 20.1 *

12+ 30.4 * 24.0 *

13+ 34.7 * 28.4 *

14+ 40.2 * 33.0 *

15+ 46.6 * 38.3 *

16+ 50.0 * 44.6 *

17+ 51.6 * 50.3*

18+ 58.0 * 52.3*

F = 120.7 3251.6

P = .0001 .0001

R2 = 0.83 0.81

N = 489 25,071

Table 3. Equations 3 - 4. (Dependent variable: Height in cm)

Equation (3): Intercept indicates the height of a 6-year-old boy born in Bohe-

mia.

Equation (4): Intercept indicates the height of a 6-year-old Bohemian born in

the 1780s.

Note: a = orphans, b = students

All independent variables are dummy variables,

* Coefficient significant at the 1% level.
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The overall pattern varied greatly from decade to decade (Table 4), and dif¬

ferences in stature by place of birth were generally very small (Figures 2 - 5).

Nonetheless, the following features are evident. Hungarian boys born in the

1790s experienced the adolescent growth spurt earlier than other nationalities

and were therefore taller than average after age 13 (Figure 2). The growth expe¬

rience of Lower Austrian boys born in the 1790s was just the reverse ofthat

of the Hungarians. They were taller than average at younger ages, but the diffe¬

rence vanished after age 14 (Figure 3). Lower Austrian boys born in the 1800s

were substantially taller than average at all ages (Figure 4). During the decades

of the 1800s, Galician boys were somewhat shorter than average until age 11,

but not thereafter (Figure 5). Because of these variations no definitive conclu¬

sion can be made on height differences by place of birth.

While the analysis of boys' height by place of birth remains ambiguous, a strik¬

ing trend in stature emerges over time. Increases in height at all ages experienced

by the aristocratic youth in the 1740s and 1750s were reversed after the 1760s.

Orphans as well as students in military schools declined in stature consistently
at all ages throughout the period between 1760 and 1800 (Figure 6 and Table

2). The difference between heights attained in the 1760s or 1770s and those of

the 1780s ranged from 0.3 to 4.5 cm at various ages. Even though the number of

observations in the beginning of the period is small, the pattern is consistent at

all ages, thereby supporting this generalization. This phenomenon is all the more

extraordinary since one would have expected boys in orphanages, on which the

sample of the 1760s and 1770s is based, to have been less well nourished than

those in military schools. The decline in height is not because the data stem from

different institutions: the stature ofboys of all ages continued to decline until the

early nineteenth Century. In the 1790s the decline was no longer substantial,

It was generally less than one cm with the exception of boys 15 years or older.

Their average height declined in the 1790s by three cm or more (Table 2).
The nutritional Status of the boys did not stabilize until those cohorts who

were measured after the end of the Napoleonic Wars (Figure 7). The growth
curve of those born in the 1800s is not depicted in Figure 7; however, it coin¬

cides with the curve marked 1790s. Eighteen-year-olds born after 1800 were,

however, taller than those born in the 1790s. This pattern is unexpected be¬

cause unusually bad harvests prevailed throughout Europe in 1816 -17, and the

end of the Napoleonic Wars has not been associated with an increase in the

Standard of living, or with increased economic activity 15).

15) John Post, The Last Great Subsistence Crisis in the Western World (Baltimore,
1977). John K o m 1 o s, The Habsburg Monarchy as a Customs Union: Economic Deve¬

lopment in Austria-Hungary in the Nineteenth Century (Princeton, 1983), p. 99.
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Figure 6: Height of Boys in the Habsburg Monarchy by Date of Birth
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6 yrs 10 yrs 13 yrs 14 yrs 15 yrs 16 yrs 18 yrs

1) 1800 Habsburg
Monarchy 108 124 137 141 146 152 162

2) 1760/80 German

Middle Class 128 140 144 150 155 163

3) 1760/80 German

Aristoerat 131 144 151 156 161 167

4) 1800 London pooi 132 135 142 147

5) 1800 London

gentry 148 156 161

6) 1800 France 167 170

7) United States

slave 127 142 146 152 159 166

8) 1840 United

States 167 171

9) 1900 Russian

poor Jews 147 153 162

10) 1920 Vienna 152 155 160

11) 1923 Vienna 151 158 164

12) 1981 Austria 124 141 166 180

Table 5. Comparison of the Height of Boys of Selected Ages in Various Count¬

ries 1800 - 1981 (cm)

Sources;

Row 1: Table 2.

Rows2and3: Hartmann, 1970.

Rows 4 and 5: Personal communication from Professor Roderick Floud.

Row 6: Jean S u t t e r, Rene I z a c and Tran Ngoc Toan, "L'Evolution

de la Taille des Polytechniciens," Population (July - Sept., 1958) pp. 373 - 406.

Row 7: Richard Steckel, "Slave Height Profiles from Coastwise Manifests," Ex¬

plorations in Economic History, 16 (1979), 363 - 380. Average stature during early nine¬

teenth Century.

Row 8: Archive, United States Military Academy, West Point. Number of observations: 514.

Stature at ages other than reported above was: 17: 169.2 cm; 19: 171.6 cm; 20: 172.7 cm.

Rows 9, 10 and 11: Nobel, 1924.

Row 12: österreichischen Statistischen Zentralamt.
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Growth increments (growth per annum) during adolescence are another

indicator of nutritional Status. The age at which the greatest increment is rea¬

ched, and its size is sensitive to nutritional Status. The lower the Status, the later

is the greatest increment experienced, and the smaller it is. Analysis of the

growth increment over time confirms that the nutritional intake of boys under

consideration was declining between 1760 and 1800, and that the decline

was reversed thereafter 16).

The diminution of height throughout the late eighteenth Century is in accor¬

dance with what is known about economic circumstances of the period, parti¬

cularly about agricultural conditions 1?). The rise in grain prices and concomi-

tant fall in real wages imply a decline in the Standard of living; data on the trend

in stature substantiate this notion with direct evidence. Adult male heights
in the Habsburg monarchy also diminished during the latter half of the Cen¬

tury 18). Data on Swedish conscripts evinced a similar pattern, with the decline

particularly noticeable among 19-, 20-, and 21-year-old soldiers, but less so with

those over 25 ^). Slum boys in London also suffered enormously during the

last decades of the eighteenth Century. They did, however, experience a phäno¬
menal increase in stature after the end of the war in 1815. The increase in a

matter of years was as much as 12 centimeters. The pattern of the stature of

American slaves, too, followed a very similar cycle of deterioration and recupe-

ration around the turn of the Century 20), This evidence indicates that the nutri¬

tional crisis was not confined to East-Central Europe, but the free American

population, with access to a vast frontier, was not affected 21).

The nutritional Status of boys in military boarding schools compares favorably
with the height of poor London boys. Boys in our sample were four to six cm taller

than poor London boys. American slaves, however, were considerably taller in

the early nineteenth Century (Table 5). Gentry boys attending Sandhurst Mili¬

tary Academy in England were also much taller. Compared with early twentieth-

century Standards, boys of the Habsburg monarchy were small in stature. At age

16) For a more extensive analysis of this aspect of the data, see the version of this articie

in the Annais of Human Biology.

17) Wilhelm Abel, Agrarkrisen und Agrarkonjunktur (Hamburg, 1966; Ist ed., 1935),

p. 241. Wilhelm Abel, Massenarmut und Hungerkrisen im vorindustriellen Europa

(Berlin 1974), p. 14.

18) K o m 1 o s, "Stature and Nutrition in the Habsburg Monarchy".

19) Lars G. Sandberg and Richard Steckel, "Soldier, Soldier, What Made

You Grow so Tall?" Economy and History 23 (1980), 2, pp. 91 - 105. I thank Richard

Steckel for sending me an updated version of their calculations.

20) Richard S t e c k e 1, "Slave Height Profiles from Coastwide Manifests," Explo¬
rations in Economic History, 16 (1979), pp. 363 - 380.

21) Roderick F 1 o u d and Kenneth Wächter, "Poverty and Physical Stature,

Evidence on the Standard of Living of London Boys, 1770 -1870," Social Science History
6 (1982), 4, pp. 432 - 433; Fogel, "Nutrition and the Decline in Mortality since 1700".
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14, for instance, they lagged ten cm behind the norm in Western Europe

established around 1900. At the turn of the twentieth Century there were,

however, still some European populations with whom the Habsburg boys were

comparable, such as poverty-stricken Russian Jews (Table 5). Viennese children

who lived through the First World War were only slightly taller in 1920. Shortly
after the war, however, their nutritional Status begann to improve 22),

Compared with contemporary Austrian children, boys in the Habsburg mili¬

tary schools appear to have been tiny (Table 5). They were between 16 to 18 cm

shorter — a difference of about four years of growth. In fact, there is

not a single European population or population in North of South America of

European ancestry with whom the Habsburg boys of the eighteenth or early
nineteenth Century are comparable. Children of Taipei, Hong Kong, Japan, Alas¬

ka, and South Korea are also all taller. One can find comparable heights only

among such truly underdeveloped nations as Thailand, India, rural Burma, some

areas of Mexico, or among the Maya in Guatemala, the Hutu in Rwanda, the

Bush negroes of Surinam, and Bolivian children of mixed ancestry 23).

In conclusion, this study, based on the earliest data hitherto discovered on the

height of boys and adolescents, shows that stature of those born in the late

1740s increased. This process was reversed for those born after the 1760s. This

evidence confirms directly for the first time the notion often expressed in the

literature that the rise in cereal prices during the second half of the eighteenth
Century had a detrimental effect on the Standard of living 2^). The deterioration,

however, was not a consequence of industrialization since the data stem from an

overwhelmingly agricultural society. Nor was the deterioration caused by the Na¬

poleonic Wars; the diminution in stature preceded the outbreak of conflict. To

be sure, the adverse effect of the war is detectable: height recovered somewhat

after its conclusion, but not nearly to the levels of the 1760s. The decline in

nutritional Status is most easily explained by the acceleration of population
growth which caused per capita agricultural output to diminish because of di-

minishing returns to labor in this sector. In sum, the secular pattern of stature

of boys in the Habsburg monarchy enables one to gain an insight into the

changes in economic conditions of this society.

22) C. Pirquet, "Eine einfache Tafel zur Bestimmung von Wachstum und Ernäh¬

rungszustand bei Kindern," Zeitschrift für Kinderheilkunde 6 (1913), p. 255; E. N o b e 1,
"Anthropometrische Untersuchungen an Jugendlichen in Wien," Zeitschrift für Kinder¬
heilkunde 36 (1924), pp. 13 -16.

23) Phyllis B. E v e 1 e t h and James M. T a n n e r, Worldwide Variation in Human
Growth (Cambridge, 1976), pp. 277, 307, 331, 388.

24) A b e 1, Massenarmut.


