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ABSTRACT

Social bodies. Family and community level influences on height and weight, southern
Sweden 1818-1968

Gothenburg Studies in Economic History 10 (2014)

ISBN 978-91-86217-09-9

http://hdl.handle.net/2077/35270

Author: Stefan Oberg

Doctoral Dissertation in Economic History at the Department of Economy and Society,
School of Business, Economics and Law, University of Gothenburg, P.O. Box 625, SE-405 30
Gothenburg, Sweden. (Written in English.)

Distribution: Department of Economy and Society (address as above).

This dissertation consists of an introduction, four research papers and one paper describing
the data I collected for the studies and how I conducted the study. I collected information on
men from conscript inspection lists and linked this to a sample of men in the Scanian Eco-
nomic Demographic Database (SEDD) born between 1797 and 1950. The four research papers
analyze influences on height and weight in the 19th and 20th centuries using individual-level
data with uniquely rich and detailed information on community context and family back-
ground.

Paper 1 investigates the long-term changes in socioeconomic differences in height. Sons of
landholders were, on average, taller than others in the early and mid-19th century but lost this
advantage in the late 19th century. Sons of fathers with non-manual occupations were always
the tallest group in the population. The magnitude of the socioeconomic differences in height
varied over time but became smaller over time.

Paper 2 investigates the association between the number of siblings present in the household
and the height of the sons. I find that men with a larger number of siblings were, on average,
shorter than others in the 19th and early 20th centuries. Dilution of parental resources is a
likely explanation of this. The results show that, even if the parental resources were impor-
tant, it is also important to consider the societal and historical context.

The average height of men in Sweden shows a closely mirrored development to the level of
infant mortality. In Paper 3 I test the association between height and the infant mortality rate
in the year of birth, first year of life and the adult death rate during pregnancy using a sibling
comparison design. I find that both the influence of the risk of being sick as an infant and the
selection effect of mortality on height are likely to be weak.

Paper 4 investigates the occupational differences in body mass index among men born be-
tween 1934 and 1950. Socioeconomic differences in body mass index and the risk of obesity
are found almost universally in present-day high-income countries. Information on these dif-
ferences prior to the most recent decades is scarce, for Sweden and internationally. I find that
the occupational differences in body mass index were similar in the mid-20th century and in
present-day Sweden.

KEYWORDS: height, weight, body mass index, demography, demographic history, anthro-
pometry, anthropometric history, standards of living, socioeconomic status, socioeconomic
differences, resource dilution hypothesis, infant mortality, early life.






Acknowledgements

I am indebted to a lot of people for helping me carry out this research and
finish this dissertation. First of all I want to thank my supervisors, Christer
Lundh and Martin Dribe, for all their help and support. Thank you both for
your confidence in my ability and for your patient efforts to improve my work.
I could not have wished for better guides into the field of historical demo-
graphy. Thank you also Christer for your trust and for believing in me! Klas
Ronnbéck also stepped in and with his calmness and clear-sighted criticism
helped me through a difficult period of the work. My thanks to you for your
friendship and support! Thanks to all three of you for being great role models
for academic work.

Further thanks to all my fellow doctoral students at the department in
Gothenburg; thank you for all the table tennis and for creating a stimulating
and supportive working environment! It has been a privilege to have you as
colleagues and doing this work would not have been fun without you.

My thanks also go to the Centre for Economic Demography, Lund Uni-
versity, for your collaboration and support. Thank you Tommy Bengtsson for
your trust and for making it possible to improve the study considerably by
extending the dataset into the 20" century! Thanks also to Clas Andersson
for his patient and efficient help with the data. Thank you Luciana Quaranta
for being the person I could always ask when I needed help! My thanks also
to Patrick Svensson and all the others who work with the Scanian Economic
Demographic Database and to colleagues at the Department of Economic
History in Lund.

I also want to thank all the instructors and participants at the Longitudi-
nal Analysis of Historical Demographic Data workshop in 2009 at the Inter-
university Consortium for Political and Social Research’s Summer Programme
in Quantitative Methods of Social Research. This was the best learning exper-
ience of my life so far and has been fundamental to the work I have done in
this dissertation.

Thank you also to all my other colleagues at the department in Gothenburg
for providing a relaxed atmosphere and for all the important day-to-day input.
Thank you to all the participants at the seminars and conferences where I
presented my papers, for your comments and help.

Thank you Niklas Vahlne for all the stimulating discussions and for
having been there to share all the good and bad sides of academic life! Thanks
also to Irene Elmerot for help with proof-reading the Swedish summary and



for showing me what good editing services should be like. Thanks also to the
staff at the Military Archives, Stockholm, and the Regional Archives, Lund,
for your understanding and efficient help. Many others have also contributed
to improving my work and I thank some of them in the acknowledgements in
the five papers.

My work was made possible through financial support from the Depart-
ment of Economic History at the University of Gothenburg and the Centre for
Economic Demography at Lund University. I have also received support from
Adlerbertska Stipendiefonden, Stiftelsen Stipendiefonden Viktor Rydbergs
minne, Stiftelsen Johan E Ekmans Minnesfond, Stiftelsen Paul och Marie
Berghaus donationsfond, Kungl. Gustav Adolfs Akademien for svensk folk-
kultur and Stiftelsen Henrik Ahrenbergs studiefond. I am most grateful to
you all!

Doing research is the most stimulating and inspiring thing I have ever
done. But writing this dissertation has also sometimes meant way too much
work, stress and worries. Heartfelt thanks to my mother, father, sisters,
brothers-in-law, nephews and soon to be niece for your love, hospitality and
support, and for always being there to catch me when I have been down or
have stumbled. I love you all! Thank you also my friends for making my life
fun and exciting! [ love you! I am sorry for all the times I have been stressed
out, absent-minded or working instead of being with you. I'm afraid this book
is all I have to show for it.

Gothenburg, February 2014
Stefan Oberg



Content

Acknowled@ements ............ccccoieiieiiiiieiiece s 7
INEPOAUCTION ... s 13
1. Family and community level influences on height and weight ............... 13
2. The secular trend in height and weight in Sweden ..........cccccceevevieennnne. 16
3. Determinants of height .........ccccoiiiiiiiiii e, 20
3.1 Genetic INFIUCNCES .....oevereeieiiiiiieeiie et 20
3.2 Environmental influences ..........cccoceeierininiineniniceeeeeeee 23
3.3 Nutritional influenCes .........cocveveririerieieeieeeceeee e 26
3.4 Influences from diSEaSE ........ceeeeeeriiriieieierieeeee et 28
3.5 Timing of iINflUENCES ......eovvvieriiiiiieeiie e 30
4. Framework for the four studies ..........ccoeeeriniiiinineeeeeeee, 33
5. The data and methods used in all four papers ........ccccceveeviereeneeneenicnne. 35
6. Presentation of the four Studies .........ccccooiviereiinieieniieee 42
6.1 Paper 1: The long-term changes of socioeconomic differences
TN RCIGNE Leviiiiiicic ettt e et e e be e reeraens 42
6.2 Paper 2: Sibling competition over family resources ............ccccceeeev. 44
6.3 Paper 3: The direct influence from disease exposure around
birth on early adult height ...........ccccoooiiiiiii 45
6.4 Paper 4: Occupational differences in body mass index before
the 0besity epPIdemIC ... .cccviiviiieiieeieeiecie e e 46
7. DISCUSSION 1.ntteieeieeteeeieieete ettt ettt ettt et et et e bt e et e eneeneeneeseeeneeneesennes 47
RELEIENICES ...t 53
PAPER 1
Long-term changes of socioeconomic differences in height
among young adult men in Southern Sweden, 1818-1968 ........ 73
L INErOAUCHION ..ot 73
2. The Scanian Economic Demographic Database ..........cc.cccocvevverieenieenen. 76
3. Measures 0f SOCIOECONOMIC SLALUS ....ecveevverueruiriieienieeiieiesie e 78
A MEENOAS .. 82
S RESUILS i 85
5.1 The socioeconomic differences in height in the population ............ 85
5.2 Shares of variation in height explained by socioeconomic measures. 90
6. DISCUSSION ..ttt ettt ettt et sttt b 91
7. CONCIUSIONS ..ttt sttt 96
ACKNOWIESAZEMENLS ......veeeiieeiiciiieiiicie et ees 97

RETEIEINCES ..cooooiiiiiiiiiii ettt e et e e e e e e eeaaeeeas 98



PAPER 2
Sibship size and height before, during, and after the fertility decline —

A test of the resource dilution hypothesis ............ccccccevereirnnnen. 107
L INErOAUCHION ..eieieiiieiie ettt ettt ens 107
2. Previous TeSEATCh .......cociiiiiiiiiieieiieeeteee e 110
3. Description of the data ..........cccoecvevieriiiieiieciesee e 112
A MEENOA ..o 114
4.1 Theoretical MOdel ........cccoeviiiiiiiiiii e 115
4.2 Measuring SiDShip SI1Z€ ......ccceeruieriieniieriieiiesieeceeeeeeee e 116
4.3 Model SpecifiCations .........ccceerueerieenieenieeie ettt 116
5. CONTEXL ettt ettt et et ettt et 121
6. RESUILS ... 122
7. DISCUSSION ..ettiienieetieiieieete ettt et ettt e st e et e st et e sseeneeneeseesseeneesennens 125
8. CONCIUSIONS ...ttt ettt et ettt et e 130
ACKNOWIEAZEMENLS ...c.eeiiiiiiiiiiieie et 131
RETETENCES ...ttt 132
PAPER 3
The direct influence of early life disease exposure on young
adult height, southern Sweden 1814—1950 .......ccccooovviieiviennnn. 141
L INErOAUCHION ..ottt 141
2. DALA et 145
3. METROMAS .. 149
4. Mortality measures of diS€ase EXPOSUTIE .....ecvveerveerreereerreerreeieereereennes 150
5 RESUILS e 152
6. DISCUSSION ..entiiniiiiieiieieentee sttt ettt ettt st e s e s e saeenaees 156
ACKNOWIEAZEMENLS ....evviiiiiiiiiiiieeciee et e 158
RETETENCES ... 159
PAPER 4
Occupational differences in body mass index before the
obesity epidemic, southern Sweden 1953—-1968 ....................... 167
L INErOAUCHION ..ttt 167
2. Background ...........oooiiiiiiiiee e 168
3o DA e et 171
A MELHOA ..o 173
5 RESUILS e 173
6. DISCUSSION ..cutiiniiiiietieteeniteitte sttt ettt ettt ettt e s e b e naees 179
7. CONCIUSIONS ..ttt ettt ettt e e e b e e e 183
ACKNOWIEAZEMENLS .....eieiiiieiieiiieie e 183

RETEIEICES ..ot e e e e e e eeeeeas 184



PAPER 5
Information from conscript inspections linked to the Scanian
Economic Demographic Database — a description of the data 191

1. Back@round .........ccoooueeiieiiieiieieeeee e 191
2.The collection and linking of the data ...........cccooeveviiirienirnieeieeie e, 192
2.1 The sample frame .........cccceeviierieriieiieieee e 192
2.2 The archival sources from the conscript inspections .............cc.oueee.. 193
2.3 BthiCal TEVIEW ...eeiuiiiieiieiieieeeeeeee e 195
2.4 Quality of the SOUICES ...c.euvveruieiiiiiierieriie e 196
2.5 The linking procedure ............cceeveereereerieeriienieeeee e 199
3. Outcome of the HNKING ....c.cccvveiiiiiiiiiiieeecceeeee e 201
3.1 Linking the conscript inspection materials ...........cccceeevereeeenenne. 201
3.2 Skanska KneKtre@iStret .........coovvevverierierienieiiesieseeseesieesiee e 203
3.3 Systematic patterns in the outcome of the linking ........................ 204
3.4 Checking the IINKS .....cocoeiuiiiiiiiiieeeeeee e 206
4. Information available from conscript iNSPECtions .........coeeerereeeeeerecserurenns 208
4.1 Name and place of residence and inspection ..........c..cccvceereereeereenne 208
4.2 The results of the INSPECLION .......ccvervreeeerrieeirieeieieeeeseeseesesesenens 208
4.3 OVerall dECISION .....curueereeeeeeirieiie et 210
4.4 Assigned position of the conscript after inspection ...........cceeuene.... 211
4.5 HEIZNL oo s 213
4.6 WEIGNE ..o 217
4.7 Chest CITCUMTETEIICE .....euveuieiiriieiieieiieeiieie et 217
4.8 Diagnoses and causes for 1eJeCtion ...........ccccvevvereereerieerieenieenneenns 218
4.9 General physical fitNESS ......c.cccveivviiiiieieeieeieeie e 219
4.10 COZGNILIVE TS .vveeerireriieeiiieeiieeieeeieeeteeesieeeseeeessaeessveeseseessseesnsaeens 221
4.11 Psychological evaluation ............ccccevierienienienienieniescesceceeen 225
412 OCCUPALION vttt ettt sttt e eeee s saeesteeseeesneesneesneeseeas 227
413 CATCLTS ..ottt ettt ettt nae e 227
414 EAUCAION ..ottt e 227
A0S SKILLS et 228
4.16 CertifiCates .o.eevueerieriieriieeiieeie sttt 228
4.17 Date of INSPECLION ....vveeeiriieiieeiiieeiieeieeeiee e eeiee e sveeeveeevee s 229
4.18 Age at INSPECLION ..evvvieieieieeiieeiieeiie ettt ettt 229
ACKNOWISAZEMENLS .......eeiieeiieeiiecieeieeie e 229
RELEIENICES ...t 231
AppendixX. Archives USEd ......ccccveeviiiiiieiie e se e 236

Sociala kroppar — en populédrvetenskaplig

SAMMANTAENING ... 239
Paper 1 — Langsiktiga forandringar av sociala skillnader i lingd ........... 241



Paper 2 — Antalet syskon och sonernas 1Angd ...........ccoecveeiveiiiniieniieennn, 242

Paper 3 — Sambandet mellan sjukdom och langd ..........ccccovevvveirennnnen. 243
Paper 4 — Sociala skillnader i vikt i mitten av 1900-talet ............ccouuueee. 244

STULSALSET ettt aaaaaeaes 245



Introduction

1. Family and community level influences on height
and weight

The living conditions for humans have changed dramatically over the last
centuries. The changes have been especially drastic in now industrialized
societies where, for example, average income per person in the early 21st cen-
tury is at least twenty times larger than it was in the early 19th century (Mad-
dison 2010).! Human lives have also been fundamentally changed in these
parts of the world through the decline in mortality rates that has more than
doubled the average human lifespan (Riley 2001; Deaton 2013). The radically
improving living conditions in Europe and North America, especially during
the last two hundred years, are also mirrored in bodily growth and deve-
lopment (Hauspie, Vercauteren, and Susanne 1997; Steckel and Floud 1997;
Danubio and Sanna 2008). The debate on how the improving living condi-
tions, economic growth, societal changes, and increases of average height and
longevity are interrelated is still ongoing (Floud et al. 2011; Costa 2013; Dea-
ton 2013; Easterlin 2013). For example, while it is clear that improving living
conditions have influenced growth and achieved heights, opinions are more
divided over what role improving living conditions have played, in particular,
in the beginning of the mortality decline.

Humans and their bodies are fundamentally influenced by their surround-
ing environment. But they also shape their environment and have done so
not least during the most recent centuries. A person’s capacity to work and
contribute to society is affected by her health, bodily strength and longevity
(World Health Organization 2009, 14f, 31-34 and chap. 4; Floud et al. 2011,
20-24, 282-284; Costa 2013). The increasing life expectancy, increasing
average height and, most likely, improving health of people during the past
two hundred years therefore also have the potential of having contributed to
the positive economic and societal developments. Robert W. Fogel and many
others have forcefully argued the interrelatedness of economic, societal and
bodily developments during the last centuries in a large number of articles

1 The focus in this overview will be the developments in the now industrialized count-
ries in Western Europe and North America. The description of the development over
the past centuries would of course be quite different if one considered other parts of
the world.
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SOCIAL BODIES

and books (e.g. Fogel et al. 1985; Floud, Wachter, and Gregory 2006 [1990];
Fogel and Costa 1997; Steckel and Floud 1997). Roderick Floud, Robert W.
Fogel, Bernard Harris and Sok Chul Hong have recently published a book,
called The Changing Body, where they summarize these arguments (Floud
et al. 2011).

Historical studies of human bodily growth and development have expand-
ed rapidly during the last decades and have come a long way in describing the
historical changes of, especially, human height (Steckel 1995; 2008; 2009; 2013;
Komlos 2009; Ulijaszek and Komlos 2010; Inwood and Roberts 2010). The
average height of people in Western Europe today is at least 12 centimeters,
almost two standard deviations taller than it was two hundred years ago (Garcia
and Quintana-Domeque 2007; Hatton and Bray 2010). The increases in average
height have been too fast to have been caused by genetic factors and must there-
fore reflect environmental influences on growth (Steckel 1995; Cole 2000a, 321;
McEvoy and Visscher 2009, 295).2 This makes the average height of popula-
tions and groups a useful measure of their living conditions.

Information on the average height of population and groups therefore pro-
vide some insight into their standards of living and health status. By investi-
gating trends in height it is possible to gain some knowledge about changes
in living conditions and health for historical populations when this kind of
information is scarce. Knowledge about historical heights also makes it pos-
sible to compare their developments with developments of mortality rates to
discuss how improving living conditions have contributed to the mortality
decline (Floud et al. 2011). By comparing the average height of groups we can
also get otherwise rare insights into differences within populations of living
conditions and health status.

While the secular trends in height are well-documented it is less clear
which factors have been the most important underlying causes (for example,
Hauspie, Vercauteren, and Susanne 1997, 24f; Malina 2004, 24). It is difficult
to interpret any differences and changes in height because of the very large
number of factors that can influence growth from the time in utero (or even
before) until final adult height is reached (compare, for example, Steckel 2008,
136; Steckel 2009, 7f; Floud et al. 2011, 12f). We have no reason to expect the
trend to be the result of any single cause but the relative importance of dif-
ferent causes has implications for how we should interpret the trend and its
relation to other contemporary fundamental changes, such as the mortality
decline. It is difficult to analyze the underlying causes of a trending variable,

2 The same goes for the increasing prevalence of obesity over the 20th century
(Swinburn et al. 2011, Panel 4).

14



INTRODUCTION

such as the average height in Sweden, Europe and North America during the
last 150 years, since the number of factors that are known to influence growth
and height is so large (the determinants of height are discussed further below
in section 3). Societies experiencing the increasing average heights were
changing dramatically in many ways during the same time with industrial-
ization, increasing productivity, rising real wages, changing diets and falling
mortality rates. The secular trends in average height have been shown to be
very similar to trends in national income levels and the number of consumed
calories. The secular trends also show closely mirrored developments to
changes in levels of fertility and mortality.

The factors influencing growth and achieved height are relatively well-
known from studies on present day populations (Section 3). What is still un-
known is the extent to which the relative importance of different influential
factors was the same historically as today. Different diseases, for example,
affect and are influenced by the nutritional status of individuals differently.
The changing patterns of diseases over time could therefore have resulted in
changing the relative importance of diet and disease as influences on growth.
The populations in present day high-income countries were also shorter in
the 18" and 19" centuries than almost any population even in low-income
countries during the 20" century (Floud 1989, fig. 11.1). We therefore do not
know to what extent the knowledge on influences on growth today can be
generalized in a historical context. Despite the large and rapidly growing
literature there is still a need for more studies, not least ones combining the
long time perspective of the studies that most often use aggregate data with
the detailed background information of studies using individual level data.
Several of the suggestions in the previous literature on associations between
height and environmental influences, and the causes of the secular trend in
height, can only be tested using individual level data covering a long time
period.

The research theme of the dissertation is to investigate different determin-
ants of height and weight. I have linked information from lists from univer-
sal conscript inspections to a sample of men in the Scanian Economic De-
mographic Database born between 1797 and 1950, who were inspected from
1818—1968. The combined data sets provide, for historical studies, uniquely
rich information on family relations, socioeconomic background and com-
munity level context in combination with individual measures of height. The
included papers study the determinants of height and weight by examining
their associations with family and community level factors. Associations
between height and weight and the socioeconomic status of the family and
the number of siblings are well established for present day populations. My
studies contribute by investigating if these factors influenced height and
weight in this historical population. The long time period covered also enables

15
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me to investigate if the associations changed over time or not. Taken together
this can contribute to our understanding of both why these factors are asso-
ciated with height and weight and if the underlying causes of the associations
have changed over time. The secular trends in height are mirrored by falling
infant mortality rates. Exposure to disease around birth has also been shown
to influence later life outcomes. I therefore test if height was influenced by
exposure to disease around birth in individual level data by using the rich
information on the family and community context of the men in the sample.

The dissertation consists of four analytical papers (Papers 1-4) and one
paper describing the data collection and extracted variables (Paper 5). Three of
the papers analyze differences in height of men with different experiences and
backgrounds, examining the associations between height and socioeconomic
background, sibship size and disease exposure. The fourth paper analyzes
socioeconomic differences in weight. The main results could be summarized:

Most of the secular trend in height was shared by all groups in the studied
society. There were still always socioeconomic differences in height in the
population. The magnitudes of the differences vary over time but also show
a tendency to become smaller. Economic and social changes along with im-
proving conditions over time were important for reducing the socioeconomic
differences in height. Improving conditions over time also reduced differ-
ences in heights depending on the number of siblings. Men with many siblings
present during childhood were shorter than others during the 19" century
and early 20™ century but not by the mid-20"™ century. The association was
also influenced by social differences in fertility behavior, and this influence
changed as behaviors and the social patterning of behaviors changed. There
is no doubt that disease influences nutritional status but the influence from
disease on growth and achieved heights comes from frequency, severe and
prolonged diseases, especially in combination with suboptimal nutrition.
There was no consistent or significant direct influence from disease exposure
around birth, as measured by community level mortality rates, on early adult
height. Social differences in weight are found as consistently as differences
in height. The occupational differences in the mid-20" century were very
similar to the ones found in late 20" century Sweden.

The rest of the introduction is organized as follows. Section 2 presents the
secular trend in height in Sweden during the 19" and 20™ centuries. Section 3
presents some of the previous research on important determinants of heights.
Section 4 presents the data and methods used in all four studies which are in
turn presented in more detail in section 5. Section 6 concludes with a discus-
sion of the results.

16



INTRODUCTION

2. The secular trend in height and weight in Sweden

Lars Sandberg and Richard H. Steckel participated in the pioneering research
on historical developments of heights in the 1970s by researching data on
soldiers in the Swedish Provincial Army (Sandberg and Steckel 1980; 1987;
1988). Sweden was therefore among the first countries to have its historical
height development investigated. Sandberg and Steckel did not find any clear
trend in the average during the 18" century (Heintel, Sandberg, and Steckel
1998). What is known about the even earlier trend is based on estimating
heights from skeletal remains. Even though the heights estimated from skele-
tal remains cannot easily be compared with measured heights, it seems that
there was no clear trend in the average height in the nine centuries before 1700
either (Gustafsson et al. 2007).

Ficure 1 The average height of conscripted men in Sweden born 1797-1982

o
o -

—

Male adult height (cm)
170 175
1 1

165
1

3 4
‘_18|OO' - '18|50' - '19|00' - '19|50' - '20|00
Year of birth
—O—— SEDD parishes, median — Sweden

--&---- SEDD parishes, truncated regression

Note: Sweden: Data from universal conscript inspections. Men born 1819-1906, median
height (Hultkrantz 1927 tab. 6, 8, and 11), men born 1907-1910, average height (Kungl.
Arméforvaltningens sjukvardsstyrelse 1931, 19), men born 1911-1924, average height
(Statistiska Centralbyran 1933—-1945), men born 1935-1949, average height (Statistiska
Centralbyran 1969, tab. 1.16), men born 1950-1982, average height (Pliktverket 2000). The
average height for the men in the five sampled southern parishes was adjusted for the shortfall
and was estimated using a truncated maximum likelihood regression utilizing only the observ-
ations above the minimum height requirement for being accepted as a conscript. The median
for the five sampled southern parishes is the median of all height observations, above and
below the minimum height requirement.
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Figure 1 summarizes what is known about the development of the average
height of men in Sweden born in the 19" and 20" centuries from conscript
data. The Swedish national trend has been carefully investigated by Sandberg
and Steckel using data on conscripts (Sandberg and Steckel 1997; see also
Akerman, Hogberg, and Danielsson 1988). The secular increase in average
height in Sweden started among men born in the second quarter of the 19
century. Universal conscription had started already in 1812 (Paper 5) but the
published statistics unfortunately only start with the men born in 1819 on-
wards. We therefore do not know if the lack of a clear trend seen for the Sca-
nian data for men born 1797-1818 is representative of the country in general.
The average height started to increase at about the same time in southern
Sweden as in the country in general. The large difference in average height
among men born around 1850 in the SEDD parishes compared to the national
trend is most likely a consequence of the differences in who is included in the
data. The Scanian data include the height of men who were shorter than the
minimum height requirement while the national series is then based only on
men accepted for conscription.® The subsequent linear trends are very similar
for the Scanian parishes and for Sweden. The slowing down or cessation of
the secular trend in the late 20" century, that can be seen in the national series,
has been observed also in Norway, Denmark, the Netherlands and Italy while
heights otherwise continue to increase in today’s still shorter populations in
Eastern and Southern Europe (Larnkjer et al. 2006).

Some of the increase in average height was the result of earlier physical
maturation of the inspected men. In adverse environmental conditions growth
is slowed and this can result in shorter stature among adults (See section 3
below). This is why people were shorter in the 19" and early 20" century
compared to today. But when growth is slowed during infancy and childhood
people can also continue to grow for a longer time and reach their final adult
height later (Eveleth and Tanner 1990, 192; Golden 1994). Today most men
reach their final adult height in their late teens. In the early 19* century peo-
ple continued to grow into their twenties (see section 3.5 below). Improving
conditions for growth result in both taller average stature and faster physical
maturation. Parts of the increase in the average height during the 19" century

3 Truncated regressions are the best method for estimating the average from a sample
where we do not have data on heights below a minimum height requirement (Komlos
2004). The estimates are unbiased but simulations show that the variability of the
estimates increase when the truncation point is close to the sample average and with
small samples (results not shown). The temporary down-turn in height for men born
in the 1820s in Figure 1 is not replicated in the median. It should therefore be tested
in other, larger samples before we conclude too much from it.

18
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are therefore a result of earlier maturation with an increasing share of the
inspected men having reached their adult height at inspection. The estimated
average is therefore not an estimate of the average adult height in the popu-
lation (compare Hultkrantz 1927, 45f). The average adult height of the men
is likely to have been one or a few centimeters taller than the average at the
conscript inspections.* The increase still reflects an improvement among the
factors influencing heights but might not reflect changes of the adult final
height in the population.

Almost nothing is known about the long-term development of body
weight in Sweden, or in other countries. The average body mass index® (BMI;
kg/m?) among conscripted men in Sweden born from 1934-1950 was constant
at, about, 21 kg/m? (Paper 4, Figure 4.1). The average BMI started to increase
among men born in the 1950s. The BMI increases with age during adoles-
cence and early adulthood. Some of the early trend is, most likely, a result of
a trend towards earlier physical maturation, as discussed above.

Floud (1998) summarizes about 1500 observations from published sources
on the height and weight of men and women in Britain born from the 1810s
and onwards. He finds no indication of any trend in BMI over the 19t century.
The average BMI was about 21-22 kg/m? among 22 year old men born in the
19" century. Historical information on height and weight are, as mentioned,
scarce but other sources also tend to find BMIs among young adult men in
the 19™ century to be about 20-25 kg/m?, with most observations around 22
(Arbo 1875, 77; Forssberg 1897, tab. 1, 144f; Costa and Steckel 1997, fig. 2.4,
55; Costa 2004, tab. 1, 8; Komlos 2006, fig. 5, 314; Hiermeyer 2010, fig. 3, 129;
Staub et al. 2010, tab. 1, 336; Carson 2012, fig. 3, 205).* Much more research

4 During the early and mid-19" century some men that were shorter than the minimum
height requirement had to appear for inspection in the following year(s). Hultkrantz
(1927, 7) judged that the published statistics on the average height of conscripts did
not include these older men. I think he was wrong about this and that the inclusion of
also some of the one (or several) year(s) older men is the explanation for the tempo-
rary shift in the trend for men born in the decades around 1850. It was only men who
had grown since the last inspection that were accepted as conscripts so including them
in the data could increase the average. The Scanian data on men born around 1850 in-
clude also the first measure of height of men below the minimum height requirement.
This could explain some of the difference in height between the Scanian and national
series for these decades.

5 The body mass index (BMI) is a measure of weight standardized for height calculated
by dividing the weight in kilograms by the height in meters squared. There are stand-
ard cut-offs for judging a person to be under- or overweight based on their BMI.

6 These averages are somewhat higher than the lowest observations from present day
low-income countries. The Global Burden of Metabolic Risk Factors of Chronic
Diseases Collaborating Group (2013) has gathered data on average BMI for adult
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is needed before we can conclude anything certain about the long-term trend
in weights. It would be especially useful with representative samples since
most of the previous results are based on selected, and thus possibly biased,
samples.

3. Determinants of height

This dissertation relates to the discussion of determinants of height. In this
section | therefore provide an overview of influences on growth and achieved
height. This is done in five sections relating in turn to impacts from genetic
factors, environmental factors in general, nutrition, disease and the timing of
environmental influences. The section is also intended to provide a background
for the papers to allow the reader to interpret the differences and changes found
in the papers.’

3.1 Genetic influences

That height is highly heritable is easily observable and has been known for
a very long time (Tanner 2010 [1981]). Genetic factors are important for de-
termining differences between individuals in growth and achieved height.
As much as 80 percent of the variation in height is judged to be heritable
(McEvoy and Visscher 2009). The twin studies that are used to assess the
amount of a trait that is heritable is not beyond critique (for an introduction to
the critique, see Stenberg 2013). It is possible that the 80 percent heritability
includes also other than purely genetic influences, both environmental and
gene-environment interactions. Studies that evaluate the relative importance
of genetic and environmental influences also risk underestimating the latter
because the variation in environmental conditions is oftentimes so limited
(Swinburn et al. 2011, Panel 4). Despite the dramatically increased possibili-
ties for genetic research in the last decades the heritability of height (as with

men and women from 199 countries for the years 1980-2008 (see also Finucane
et al. 2011). The five lowest values (from different populations) for average BMI
among young adult men (age 20-24 years) are 18.5 kg/m2 (Senegal, 1981), 18.5 (Lao
People’s Democratic Republic, 1980), 18.6 (Chad, 1980), 18.6 (Ethiopia, 1980) and
18.7 (Zambia, 1980).

7 Most historical anthropometric research has been largely lacking theoretical founda-
tions (but see Floud et al. 2011). The quantitative analyses are often descriptive rather
than deductive. This goes for most of my studies here as well. Section 3 is therefore
an introduction to previous research rather than a theoretical background.
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most other traits and diseases) is still poorly understood. The (until 2011) 180
DNA sequences that have been found to influence growth and adult height
explain only about 10 percent of the population variation (Lettre 2011). I
see no reason to doubt that height is highly heritable and largely determined
by genetic and other biological processes, but it is worth remembering that
exactly how and why is to a large extent still not known (see e.g. Golden 1994
on possible epigenetic influences).

Despite the strong heritability it is very difficult to predict the height of a
child from the height of a parent. Even if the average of the parents’ height
as standard deviation scores is the best available guess for how tall a child
will become there is still large, yet poorly understood, individual variation.
Ninety to ninety-five percent of children grow to be of a height that is within
1.5 standard deviation from the average of their parents (Luo, Albertsson-
Wikland, and Karlberg 1998; Wright and Cheetham 1999). As a comparison
we would expect 87 percent of the values of a random normally distributed
statistic to fall within 1.5 standard deviations around the mean.

One way to conceptualize genetic and environmental influences on growth
and achieved height is that each individual has a genetic potential. The full
potential will only be reached under optimal conditions so that (almost) all
observed heights are results of growth deficits (Werner 2007). A result of this
way of conceptualizing growth is that we should expect that height is more
highly heritable under favorable conditions than under worse conditions, so-
called environmental suppression (of heritability) (Tanner 1990, 120; see also
Floud et al. 2011, 188). With improving living conditions over time we should
therefore expect estimates of heritability to increase over time. This prediction
has, to the author’s knowledge, only been tested once in samples of twins in
Finland. Silventoinen and coauthors (2000) indeed find that the estimated
heritability of height increased over the 20™ century. Alter and Oris (2008)
find that the heights of brothers from higher status families were more strong-
ly correlated than for brothers from lower status backgrounds. They inter-
pret this as being a result of environmental suppression. Mueller (1976) finds
large variations in parent-child correlations for height in different samples.
The correlations are somewhat stronger in high-income countries than in low-
income countries, but the pattern is not very strong. Martorell and coauthors
find similar parent-child correlations in Guatemala as in well-nourished
populations (Martorell et al. 1977). I find no clear trend in the share of
variation in height that could be explained by the men’s socioeconomic back-
ground (Paper 1, Table 1.3). The evidence this far is therefore inconclusive
and the question would deserve more attention in future historical anthropo-
metric research.

While genetic variations are likely to be creating most of the variation
around the mean within populations, the mean in itself is largely determined

21



SOCIAL BODIES

by the living conditions of the population and not by genetic differences
(Steckel 1995; Floud et al. 2011, 23f). The World Health Organization (WHO)
has developed growth standards for infants, children and adolescents that can,
for example, be used to screen for children that are undernourished or ill
(WHO Multicentre Growth Reference Study Group and de Onis 2006a; de
Onis et al. 2007).2 The growth standard data for children under age 5 years
is based on children of high socioeconomic status background from Brazil,
Ghana, India, Norway, Oman and the USA, while for older children and ado-
lescents it is based only on data from the USA. There is only one international
standard since the WHO has judged that there are no important differences
in genetic growth potential between well-nourished and healthy populations
(World Health Organization 1995, 29; WHO Multicentre Growth Reference
Study Group and de Onis 2006b, 59f). Only 3 percent of the variance in
growth was associated with the study population while 70 percent was due
to variation among individuals. Not everyone accepts that it is altogether
clear that there are no genetic differences, and also quite small differences in
growth potential would affect conclusions about, for example, regional differ-
ences in undernutrition (Klasen 2008; McEvoy and Visscher 2009; see also
discussion in Moradi and Baten 2005, 1234). Klasen (2008) concludes that
people in southeastern, and possibly eastern, Asia might have a somewhat
(1-3%) smaller growth potential than people in other regions of the world.
He also discusses another potential explanation for the differences, namely
other biological, but non-genetic, intergenerational influences on growth and
achieved height.

The achieved height, and current weight, of the mother influence the health
and height of her children (Baird 1965; Golden 1994; Victora et al. 2008;
Ozaltin, Hill, and Subramanian 2010; see also Cole 2000a, 322; The 1,000
Days partnership 2013). Shorter and lighter women have children that have
a higher risk of dying and also grow up to be shorter and lighter than other
children. Ozaltin and coauthors (2010) show that this holds across a large
number of populations also after controlling for other characteristics of the
child, mother and household. This makes it possible for environmental in-
fluences on the parents, especially the mother, during their childhood and
adolescence to influence the growth of their children. Venkataramani (2011)
provides support for this in data from present day Vietnam. Young and co-
authors (2008) provide an historical example where they find that Irish men
and women whose maternal grandfathers worked in agriculture were on aver-

8 The growth references are freely available through the WHO website,
http://www.who.int/growthref/en/ (Accessed: November 15, 2013).
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age taller than others. Garn and coauthors (1984) also find some evidence of
this kind of effect and call it the “recycling of socioeconomic effects”. But
they also demonstrate that its contribution to socioeconomic differences in
height is likely to be minor (see also Rona, Swan, and Altman 1978). Galobar-
des and coauthors (2012) find differences in height of children depending on
the occupation of the parents. But they find that these differences are fully re-
moved once they control for the height of the parents.” Since we have no reason
to expect systematic differences in genetic potential between social class-
es their result is most likely an illustration of “recycling of socioeconomic
effects”. Floud et al. discuss these non-genetic intergenerational influences on
growth and they are incorporated in their model (Floud et al. 2011, 11f, 37ff).
They stress that these intergenerational influences are likely to be both bio-
logical/physiological and cultural/behavioral.

These non-genetic intergenerational influences on growth and achieved
height can influence analyses of the relative importance of genetic and environ-
mental influences on growth (Stenberg 2013). The heights of the parents, or
their average, are sometimes included when analyzing the height of their
children to control for genetic potential and better assess influences from en-
vironmental factors. Strictly, this is only correct in situations where everyone
has reached their full genetic potential and no one is shorter than they could
have been because of, for example, suboptimal diet or disease. In other situa-
tions the height of the parents will also reflect their living conditions during
childhood and adolescence (Spencer and Logan 2002). Controlling for the
parents’ height will therefore also capture parts of the social variation in
living conditions.

3.2 Environmental influences

Heights are interesting for social scientists because they, to some degree,
reflect nutritional status. Nutritional status must be “clearly distinguished
from nutrition, which is the amount and nature of energy ingested in the form
of food and drink” (Floud et al. 2011, 11, see also 41f). Nutritional status is not
only a result of the intake of energy and nutrients but also the expenditure of
these. The body needs energy and nutrients to function, maintain and repair
itself (for example Steckel 1995). It also, quite naturally, needs energy and
nutrients to be able to grow. It is intuitive that the body needs energy for
growth and physical work but most energy is actually used in less obvious

9 It is more common to find influences from socioeconomic circumstances on growth
and height also after controlling for parental height also in populations in high-
income countries (Li and Power 2004; Wright and Parker 2004).
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ways, such as for keeping organs working, keeping the body warm, digesting
foods and for the brain.

Heights are influenced by the cumulative net nutritional status of the
mother and of the individual during infancy and childhood (Silventoinen
2003; Ulijaszek 2006; Ozaltin, Hill, and Subramanian 2010; Floud et al. 2011,
11-19, 32-39, 129-131). Net nutritional status means that both the amount and
quality of the food intake and the energy and nutrients needed, for example,
for work, heat and fighting diseases are important as influences on heights
(Steckel 1995; 2008; 2009). If the balance between inputs and requirements is
not sufficiently positive the growth slows down and if the insults are severe or
prolonged they will result in a shorter adult stature.

Environmental influences on growth and achieved height are not the least
visible through systematic social variations in height. Social class back-
ground, family size, place of residence have all, for example, been shown to
be systematically associated with average heights. All such distal factors must
work through some or several factors influencing net nutrition, i.e. by influ-
encing any of the proximal influences on growth. A large number of factors are
known to influence growth and achieved height, including nutrition, disease,
toxins and pollutants, altitude and stress (Eveleth and Tanner 1976; 1990; Tan-
ner 1990; Steckel 1995; Boersma and Wit 1997; Hansen and Grubb 2002;
Silventoinen 2003; Ulijaszek 2006). Matters are further complicated because
the influence from environmental conditions can depend on the genotype, so
called gene-environment interaction (Tanner 1990, 1191).

The environmental influences on growth and achieved height provide an
illustration of how human bodies are, literally, shaped by their surrounding
environment and living conditions. Because there are so many contributing
factors influencing growth from before birth until final height is reached it
is very difficult to capture these influences in a stringent way in statistical
analyses. The large individual genetic variation is useful in the analyses but
of course also leads to weak associations between environmental factors and
height. Even if the measured influences are oftentimes weak and only explain
small parts of the variation in height, the associations have substantial, both
theoretical and practical, importance.

The environmental influences on growth are what have us expect an associa-
tion between average height and economic growth (for example Floud et al. 2011,
262). Income can influence growth through, for example, diet, disease, work
intensity and housing conditions (Steckel 2008, 136). There is a close log-linear
association between income and average height historically in Sweden (Figure
2) and other European countries with representative information on the develop-
ment of the average height (France: Weir 1997, fig. 5.9, see also fig. 5.8; Italy: Ar-
caleni 20006, fig. 1; Netherlands: Drukker and Tassenaar 1997, fig. 9.7; Norway:
Sunder 2003, fig. 2; Spain: Maria-Dolores and Martinez-Carrion 2011, fig. 2).
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FIGURE 2 Adult height (men born 1819—-1982) and GDP per capita in the year
of birth in Sweden
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Sources: GDP per capita: Rodney Edvinsson (2013, tab. 1). The GDP per capita is in 1990
international Geary-Khamis dollars. Heights: see Figure 1. The linear prediction comes from
an ordinary least squares regression including observations from 1840-1960. The association
was: Height = 130.6 + 5.4 x In(GDP/c), R*?=0.98.

There is an association between average height and average income also
across countries globally (Baten and Blum 2012). Some of this association
is driven by the difference in height and income between high- and low-/
middle-income countries. There are no consistent associations between
national average height and levels of national income or nationally available
calories per person among low- and middle-income countries (Deaton 2007;
Moradi 2010). Hatton (2013) questions the seemingly close association be-
tween average income and height historically in Europe and argues that the
average height is better predicted by the infant mortality rate than the income
level. We therefore do not know how much of the association between national
income and population average height is driven by causal influences and how
much is created by specific historical developments (compare Easterlin 2013).
But since income is an important determinant of living conditions influencing
growth, it is likely that at least some of the association is causal. In historical
research, when we are stuck with less than perfect data, we should always be
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willing to consider the possibility that deviations to general patterns found
could be created by measurement errors or biases in the data. But while it
is likely that some of the association between average income and height is
causal, the association is not deterministic. We can, for example, see that the
log-linear association between height and GDP per capita in Sweden is not as
close for all years. It is only for approximately 1840—1960 that the association
is very close. Before and after these years there is not much association be-
tween the variables. It is therefore important to consider also other factors that
can qualify or indeed override the association between average income and
height, such as availability of protein-rich food, the relative price of food and
behavioral factors (Steckel 2008, 132f).

Positive environmental influences have diminishing returns in achieved
height (Martorell and Habicht 1986; Baten 2000; Steckel 2008). Nutrition,
for example, has only a limited influence on adult heights once basic require-
ments are met. It can be seen in the non-linear association between height and
national income where height is linearly associated with the logarithm of GDP
per capita. This leads to the conclusion that heights are more influenced by
lack of resources than by affluence. Generally improving conditions can there-
fore be expected to affect the least well-off more than richer groups (Martorell
and Habicht 1986). Children in Sweden and, the then still somewhat poorer,
Finland born in 1953 provide a good example of this (Cernerud and Elfving
1995). While there were no significant socioeconomic differences in heights
among the children in Stockholm, children in less privileged families in
Helsinki were shorter than children in more privileged families. At the same
time children in the more privileged families were equally tall in both cities.
We therefore expect reduced social differences in heights with rising income
levels and improving standards of living.

This prediction has been tested but the results are mixed (Paper 1). One
explanation of the lack of support for the hypothesis that improving standards
of living lead to smaller social differences in height is that improving condi-
tions are measured as growth of national incomes. National economic growth
and rising household incomes can lead to reduced levels of under-nutrition
(Haddad et al. 2003). But the influence from the average income level on the
prevalence of undernutrition is not very strong (Boyle et al. 2006; Van de Poel
et al. 2008) and it is uncertain if rising national income levels will influence
the poor more strongly than others (Grosse, Harttgen, and Klasen 2008; Van
de Poel et al. 2008; Subramanyam et al. 2011). We need to be aware of the
possibility that there are other factors that can qualify or indeed override the
association between average income and height, such as the level of inequality
in society.
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3.3 Nutritional influences

Nutrition influences growth and achieved height both through the amount of
food consumed and through the composition of the diet. Intakes of energy
and macronutrients, protein, carbohydrates and fats, need to be adequate for
the body to function well and grow. But the quality of the food consumed
seems to have an at least as strong an influence on growth as the quantity
(L. H. Allen 1994; Hauspie, Vercauteren, and Susanne 1997). Some specific
micronutrients are also important so that deficiencies can result in shorter
height (Ulijaszek 2006, S282). Heights can therefore have increased histori-
cally, both because of an increased and more stable supply of food and because
diet over time became more diverse with larger contents of animal products,
fruits and vegetables. Children growing up in families with a more variable
diet are on average somewhat taller than others (Arimond and Ruel 2004; see
also Bielicki and Welon 1982). Monotonous, largely vegetarian, diets can be
deficient in vitamins and minerals even when they provide sufficient energy
(L. H. Allen 1994; Uljjaszek 2006; see also McMichael et al. 2007). This can
be worsened as the diet can influence what nutrients are actually accessible for
the human body. A diet consisting of coarse whole-grain cereals can limit the
possibility to absorb micronutrients, such as zinc and iron. The monotonous,
coarse and largely vegetarian diets consumed by the majority historically
can therefore have contributed to their short stature even in situations where
energy intake was sufficient.

The protein content of diets, especially from animal sources, is likely to be
especially important for growth (Silventoinen 2003, 273f; Hornell et al. 2013).
Cow’s milk also has a positive influence on growth, independent of being a
nutritious food and source of protein (Hoppe, Melgaard, and Michaelsen
2006). The seeming importance of intakes of animal proteins for growth can
be a result both of the protein contents and the accessible micronutrients in
these foodstuffs. That access to animal proteins, meat and milk, was also
important for growth historically has been indicated in several studies. The
spread of milk consumption has been suggested as an important factor be-
hind the very rapid increase in height in Japan after World War 11 (Taka-
hashi 1984). Koepke and Baten (2008) analyze regional variation in height
in skeletal materials in Europe from the 1-18th centuries and show that the
differences in height can be explained by regional variation in agricultural
specialization. Regions with more cattle per capita also had taller popula-
tions. Baten (2009) finds similar explanations for regional variations in height
in 19" century France, Prussia and Bavaria. Steckel and Prince (Steckel and
Prince 2001; Prince and Steckel 2003) show that the indigenous population in
North America, living on the prairies hunting buffaloes, were among the tall-
est in the world in the 19" century. Komlos (2003) comments on their finding
and shows that tall stature was a common feature of populations with good
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access to foodstuffs, including meat and milk. Populations with good access
to foodstuffs, including meat and milk, have historically also been living in
less densely populated areas. This makes it harder to conclude that their taller
stature was a result of better access to nutrients and not of the more favorable
disease environment they lived in. Even if it is not possible to exclude an in-
fluence from disease there are several results pointing to the taller stature of
people in less densely populated areas being a result of their better access to
foodstuffs (Sunder 2004).

3.4 Influences from disease

The influence from diseases is also not uniform but can vary depending on
the disease, its severity, duration and the living conditions and care provided
for the person being ill (Tanner 1990, chap. 9). Disease influences growth
in several ways (e.g. Saunders and Hoppa 1993; Stephensen 1999; Beard
and Blaser 2002; Scrimshaw 2003; Crimmins and Finch 2006; Floud et al.
2011, 17, 71 324f). Disease can prevent or reduce food intake because of lost
appetite. Some diseases, especially gastrointestinal, can lead to direct losses,
impaired absorption or transportation of energy and nutrients in the body.
The body’s reaction to disease, through for example fever and other immune
system responses, also requires extra energy. Most historical studies can only
provide “strong circumstantial evidence” of the influence from disease on
growth (Hatton and Martin 2010, 513). That even people from resource back-
grounds were short by modern standards is an indication that diseases were
an important influence on growth historically (Floud et al. 2011, 17). Studies
on present day populations in low-income countries have shown convincingly
that diseases in childhood slow growth in children (Adair and Guilkey 1997;
Stephensen 1999; Scrimshaw 2003; Assis et al. 2005; Walker et al. 2013).
They have also shown that any, even subclinical, infections worsen nutri-
tional status and slow down growth (Beard and Blaser 2002; Scrimshaw
2003). Walker and coauthors (2013, 1408) report that about 25% of stunting
among children in low- and middle-income countries can be attributed to
having experienced five or more episodes of diarrhea before 2 years of age.
Well-designed studies of the effects from improving water quality, sanitation
and hygiene interventions also show positive effects on child growth even
over short follow-up periods (Dangour et al. 2013 [1996]). The influence from
disease on growth depends on the nutrition, general living conditions and care
provided to the ill person (Tanner 1990, chap. 9; Golden 1994; Boersma and
Wit 1997; Scrimshaw 2003; Silventoinen 2003, 273f; see also Sharpe 2012).
The influence from disease on growth is therefore weaker in high-income
populations but can still be shown (Dowd, Zajacova, and Aiello 2009).
Children with serious illnesses, for example disabilities, on average become
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shorter also in high-income populations (Li and Power 2004).

Growth and achieved height are negatively influenced by disease if these
are protracted, serious and/or frequent (Golden 1994; Boersma and Wit 1997;
Scrimshaw 2003). The negative influences can also be stronger in combina-
tion with suboptimal nutrition. Short spouts of disease can also affect achieved
height if there is not enough energy or nutrients to allow catch-up growth. The
time needed to reclaim lost growth can be more than a month and is most like-
ly extended under worse conditions. If another disease episode occurs during
the recovery period this increases the risk of a permanently reduced achieved
height. Diseases are and were important causes of reduced growth and height
but it is and was, most likely, especially diseases influencing nutrition and
disease in combination with nutrition.

The sensitivity to and severity of infections is also influenced by nutrition
(Chandra 1997; 2002; Scrimshaw 2003; Schaible and Kaufmann 2007) even if
different diseases are affected differently by the nutritional status of the host
(Bellagio Conference 1985; Rice et al. 2000; Chandra 2002; Scrimshaw 2003;
Caulfield et al. 2004). Both inadequate intakes of energy and protein and de-
ficiencies of micronutrients affect the immune system and thus consequences
of infections. Since appetite, demands on and the ability to utilize foods are
affected by disease this creates potential negative synergistic effects between
disease and nutrition.

The influence from disease on growth and height caused a debate in the
early research into the anthropometric history of Sweden. Sandberg and
Steckel (1987; 1988; 1990) found that the average height was declining among
men born in the 1840s, especially among those in Western Sweden. They
interpreted this as a result of increased morbidity among children, also mir-
rored in rising child mortality rates during the mid-19th century. Séderberg
(1989) thought this was an overly pessimistic interpretation and instead
argued that the declining height was a result of increased workloads caused
by land reclamations and increasing agricultural production. Fridlizius (1989)
also expressed doubts about Sandberg and Steckel’s interpretation that heights
declined and child mortality increased in the 1840s because nutrition was
worsening. The discussion about the relative importance of the influence from
disease on growth historically is still ongoing. But we can conclude that the
decline discussed in the late 1980s was less pronounced in a later reanalysis
of the data from the Provincial Army that used a better method to account for
the minimum height requirement (Heintel, Sandberg, and Steckel 1998). The
temporary stagnation or slowing down of the increase of the average height
in the cohorts born in the 1840s can be seen also when analyzing the average
height of conscripted men (Figure 1). But the decline is dwarfed by the overall
increasing trend starting for men born from about the 1830s onwards.

The developments of the average height of conscripts and the share of boys
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dying during the first five years of life still show mirrored developments (Fig-
ure 3). Hatton (2013) finds that conditions that also affected the infant mortal-
ity rate were more important for the increasing average heights of European
populations historically than, for example, the gross domestic product. The
association between the infant mortality rate and adult average height is less
strong in populations in present day low- and middle-income countries (Dea-
ton 2007; Akachi and Canning 2010). We can therefore not conclude anything
yet about the relative importance of disease for the historical secular trend in
height. Different influences on growth, i.e. nutrition and disease, can have been
more or less important in different places and times. There is, as discussed
above, convincing evidence of the negative influence from frequent and/or se-
rious disease, especially in combination with suboptimal nutrition, on growth.

FiGure 3 Mortality before age 6 years (children born 1751-1982) and
average height of young men (born 1819-1982) in Sweden
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the heights data, see Figure 1.
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3.5 Timing of influences

Growth and achieved height are influenced by living conditions up until the
final, adult height is reached (Baten 2000; Ulijaszek 2006; van den Berg et
al. 2009). The bodily growth of children is erratic, occurring in a stepwise
fashion (Hermanussen et al. 1998). Suboptimal conditions, caused, for ex-
ample, by a deficient diet or disease during any period of growth, cause
growth to slow down (for an illustration see Stephensen 1999, fig. 1). If con-
ditions improve, the body will start growing again and can overcome some,
or all, of the growth lost by faster, catch-up growth (Tanner 1990, chap. 9).
For this to be possible the body requires more energy and nutrients than usual
(Golden 1994; Scrimshaw 2003; FAO/WHO/UNU 2004, 17f, 31f). A more
secure access to foodstuffs, more diversity, and higher quality of the diet
improve the ability of families to supplement the diets of the children after
infections or times of food scarcity. A person who experiences several or pro-
longed environmental insults has a higher risk of being shorter as an adult as
a result of environmental influences (Luo and Karlberg 2000). The body can
require a long time to recover the growth lost because of disease or nutritional
deficiencies. Repeated insults, especially if frequent, are therefore especially
detrimental for growth and achieved height.

Even if growth is influenced by environmental conditions throughout
growth, the first years of life, including time in utero, are the most important.
Victora and coauthors (2010) analyze the timing and development of growth
faltering in children under the age of 5 years, using data from the WHO Global
Database on Child Growth and Malnutrition. They find that intrauterine retar-
dation, resulting in low birth length, is a larger problem than was previously
thought. They stress the importance of interventions during pregnancy and
before the age of two years to prevent growth failure (see also e.g. Dubois et
al. 2012). The importance of environmental conditions in the first year(s) of
life could be a result of the fact that growth is so fast during this period. The
share of energy and proteins that are used for growth is at its highest in the
first months of life and then declines rapidly with age (Malina 1987).

The nutritional status of the mother influences the growth of the child
while in utero (Ozaltin, Hill, and Subramanian 2010). This works through
the quality and quantity of the food consumed and through demands on the
diet. Sickness of the mother during pregnancy, for example, also influences
the birth weight of the child (Kramer 1987). The birth weight of children is a
strong predictor also of their adult heights (Alberman et al. 1991; Rasmussen
and Johansson 1998). Kramer (1987) reports some mixed results and gaps in
knowledge on the influence from sickness during pregnancy and the birth
weight of the child. But he concludes that a causal influence from maternal
general morbidity and episodic illness during pregnancy on birth weight is
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“established and important” (Kramer 1987, tab. 16, 719, see also 703-708).
A serious and protracted illness, such as pneumonia, during pregnancy can
reduce the birth weight of the child (Chen et al. 2012). No such influence is
found for women that had influenza during pregnancy (Acs et al. 2006).

Birth weight and growth in early life are more variable and less strongly
heritable than later growth or achieved height (Dubois et al. 2012). This in-
dicates that they should be more strongly influenced by shared and unique
environmental factors than later growth and achieved height. Still there is
no secular trend in birth weights similar to the one in adult heights (Abo-
lins 1966; Steckel 1998). Birth weights are limited by the physiology of the
woman as well. So even if women have also become larger as the average
height and weight has increased the size, there are limitations as to how large
fetuses can be to fit in the womb. The historical trends in birth weight, adult
height and age at menarche (a measure of the tempo of physical maturation)
show important differences (Cole 2000a; Floud et al. 2011, 337-340). Cole
(2000a) therefore argues that these different aspects of growth and physical
maturation are influenced by different factors. Costa (2013) questions if there
were indeed differences in the trends of birth weight and adult height. She
shows that the two trends are more similar if we limit the analysis to the
average birth weight of first born children.!® The lack of an increasing trend
in birth weight among all births is also not a universal finding. Abolins (1966)
cites a number of studies on European populations that have found average
birth weights increasing by about 50200 grams from the 19 to the mid-20™
century. The data on Swedish newborns at the Allmdnna Barnbordshuset,
1866—1905, show birth weights increasing from around 3300 grams in the
years 1866—1870 to 3452 grams in 1901-1905 (Abolins 1966, 5, tab. 1).
The increase in birth weights is still much smaller compared to the one in
adult heights since adult height has increased much more (about 2 standard
deviations) than birth weights (approximately 0.1-0.5 standard deviations).
We therefore need to acknowledge that the factors influencing growth at
different ages might be different and that the most important influences on
growth probably are different in different circumstances.

Systematic socioeconomic differences in height, as mentioned, provide an
illustration of environmental influences on growth. Previous studies differ
somewhat in at what point socioeconomic differences emerge in children.
Howe and coauthors (2012) find that the relative differences in height remain-
ed fairly constant from birth until age 10 years in present day Britain. Silva

10 The trends of average birth weights for all births and for just firstborn children have
been very similar in Sweden since 1973 (Socialstyrelsen 2013, tab. 50). Costa (2013)
argues that this was not the case in, for example, the 19th and early 20th century.

32



INTRODUCTION

and coauthors (2012) find social differences in birth length in present day
Netherlands but also find that children from the lower socioeconomic group
grew faster in the first two years of life, overcompensating for their height de-
ficit at birth. Matijasevich and coauthors (2012) in contrast find accumulating
socioeconomic differences in height among children in Brazil. It is therefore
likely that growth and social differences in growth depend on the social and
environmental context.

The human body is very resilient and can overcome temporary insults and
catch-up lost growth, as was discussed above. It is still not altogether clear
to what extent there are critical periods during growth, such that slowed or
lost growth during these times will always result in shorter achieved height
(Golden 1994; Boersma and Wit 1997). What characterizes catch-up growth
is that the body is trying to reclaim height potential that has been lost due to
negative environmental influences.

The growth of individuals is erratic and occurs in irregular, short growth
spurts (Boersma and Wit 1997; Hermanussen et al. 1998). The growth aver-
aged over longer periods of time or within populations still shows very regular
patterns. The growth of an individual tends to, on average, run parallel to a
growth reference line. This “canalization” of growth is what makes it possible
to use growth as an indicator of environmental insults and see if it is slower
than expected (Tanner 1990, chap. 10; Boersma and Wit 1997). It is also this
growth potential that the body tries to reclaim if and when conditions improve
by growing faster than usual. The height potential is set very early in life and
is, most likely, strongly influenced by genetic factors.

When growth is slowed during infancy and childhood people can continue
to grow for a longer time and reach their final adult height later (Eveleth and
Tanner 1990, 192; Golden 1994). Historical data on growth is scarce but results
indicate that many men in the 19th century did not stop growing until, at least,
age 22 or 23 years (Forssberg 1897, tab. 1, 144f; Hultkrantz 1927, 38f; Kiil
1939, chap. I1I; Rosenbaum 1988 tab. 1, 282; Johnson and Nicholas 1997; Baten
and Murray 2000; Wilson and Pope 2003, fig. 5.1, 119; de Beer 2004, 51). A
contemporary military doctor writes that some continued to grow until the age
of 25 or 26 years (Arbo 1875). Still in the 1880s the average height of conscripts
in southeastern Sweden increased by 1.03 centimeters on average between age
21 and 22 years (Hultkrantz 1927, 38).!"! The trend of increasing height has in
general been paralleled with earlier maturation historically. Despite this the
two trends also have different determinants and do not always follow each

11 Individuals who are past their adolescent growth spurt and increase by less than
0.5 centimeters in height in one year are regarded as having stopped growing (Luo,
Albertsson-Wikland, and Karlberg 1998).
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other closely (Cole 2000a). Earlier maturation is also on average associated
with shorter adult stature on the individual level, at least among women,
because of a shorter adolescent growth period (Onland-Moret et al. 2005).

4. Framework for the four studies

The academic study of how living conditions have changed historically has
in itself a long history in economic history and related disciplines, both using
height (Tanner 2010 [1981]; Steckel 1995; Steckel 2009) but especially using
more conventional measures, such as GDP or real wages (Lundh 1983; Ols-
son 1986; Engerman 1997; Floud et al. 2011). The papers only indirectly in-
vestigate the long-term development of standards of living but because they
investigate the long-term change of the influences they can contribute to our
understanding of the consequences of improving standards of living. Two
papers contribute to this by studying if and how improving living conditions
over time lead to lower inequality in living conditions that are reflected in
smaller social differences in height. This has been discussed with regards
to more conventional measures of standards of living in relation to Kuznets’
(1955) prediction that inequality will increase and then decline with economic
development and growth. When it comes to height we expect that improving
standards of living will lead to reduced social differences. This prediction is
used and investigated in Papers 1 and 2 (see also Paper 4).

Differences in height and weight among people with different family back-
grounds are one of the most straightforward illustrations that living conditions
influence growth. This within population variation is used in the dissertation
to investigate how living conditions influenced growth in an historical popu-
lation and if these influences changed over time. I use individual level data
to test the influence on height (and weight) from factors where the aggregate
trends of height and possible influential factors are closely associated in ag-
gregated data. While height is influenced by environmental factors also at the
individual level most of the variation in height around the population average
is a result of genetic influences.!” If we take into consideration, for example,
the within-family correlation of heights we can treat the genetic variation as
random noise when estimating the influence from environmental factors on
height. The individual level variation in height can therefore be used to reduce
the risk of getting spurious results when we estimate the associations. The
detailed information on family background and the long time period covered

12 Weight is also partly determined by genetic factors (for example, Dubois et al. 2012)
so that a similar line of argument goes also for studying differences in weight.
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make it possible for me to investigate if the associations with known distal
influences on growth and achieved height, such as socioeconomic status and
number of siblings, have changed over time or not. This can, as discussed
above, contribute to our understanding of both why these distal influences are
associated with height and if the underlying causes of the associations have
changed over time.

5. The data and methods used in all four papers

The data used come from the Scanian Economic Demographic Database
(SEDD), which covers the population in five closely situated rural parishes in
southern Sweden; Kévlinge, Hog, Kagerdd, Sirekdpinge, and Halmstad. The
database is a project that has been underway since 1983 (Reuterswird and Ols-
son 1993) and is now administered by the Centre for Economic Demography
at Lund University."” It includes information from the 17 to the 20th century.
The demographic information in the database is longitudinal, meaning that
all individuals are followed continuously over time through local population
registers. Everyone born in or migrating into the included parishes are follow-
ed from birth or entry until death or out-migration. The database has been
constructed from the catechetical examination registers (“husforhorsléng-
der”) and has been linked to tax registers (“mantalslangder” and “inkomst-
langder”) and checked against church books on births, marriages, migrations,
and deaths (Bengtsson and Lundh 1991; 1993; Bengtsson and Dribe 1997;
Dribe 2000). The data include all demographic events as well as information
on occupations and landholding. The household structure, as well as moves
into and out of households, is known from the catechetical examination regis-
ters. People moving into and marrying in the parishes before 1896 have been
traced to their parish of origin to collect information on the socioeconomic
status of the family at their birth (Dribe 2000). The populations in Kévlinge,
Hog and Kagerdd are included for the whole time period. The populations in
Sirekdpinge and Halmstad after 1895 were not yet included in the SEDD at the
time of the data collection.

13 The demographic data has been used for a large number of studies (for example
Lundh 1995; 1999; Dribe 2000; Bengtsson 2009a [2004]; Bengtsson and Dribe 2005;
2006; 2010a; 2011; Dribe and Lundh 2005a; 2005b; 2005¢; 2009). The SEDD is also
a part of the Eurasia project which has produced several groundbreaking books in de-
mographic history (for example, Bengtsson, Campbell, and Lee 2009 [2004]; Tsuya
etal. 2010; Lundh, Kurosu, and et al. forthcoming). Luciana Quaranta (2013) has also
recently written an excellent dissertation on the early life influences on mortality and
fertility outcomes using the SEDD data.
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Scania, where these parishes are located, is the southernmost part of Swe-
den (Figure 4) and is dominated by fertile agricultural land, though some
parts are more hilly and wooded. This description fits well with the five
studied parishes as well (Dribe 2000; Quaranta 2013). The parishes are all
situated some 10 kilometers inland from the western coast and 10-30 kilo-
meters from Landskrona, Lund and Helsingborg which are the closest towns
(Figure 5). The parishes were all agricultural areas during the 19" century.
The social structure of the parishes differed somewhat in that in Hég and
Kaévlinge the farmers were freeholders while the other parishes were domi-
nated by manorial lands (Dribe 2000; Bengtsson 2009a [2004]). Starting from
¢.1865 Kévlinge, and partly also Hog, developed into a small town with some
industries and a railway station (Svensson 2006; Bengtsson and Dribe 2010b;
2011). The economic growth and transformation resulted in generally im-
proving conditions in the population. Real wages in southern Sweden were
relatively stable until ¢.1860 and then increased throughout the rest of the 19th
century and first decades of the 20th century (Bengtsson and Dribe 2005;
Lundh 2008). The different economic developments of the parishes are also
reflected in very different developments of the size of the populations. While
the population in Kévlinge increased rapidly from the 1880s onwards and
continued to grow throughout the 20" century, the population of Halmstad,
Sirekopinge and Hog actually declined from about the same time (Figure 6).
The population in Kagerdd increased somewhat over time but only slowly.

FiGure 4 The location of Scania and Sweden
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Sk%C3%AS5ne.svg. (Accessed: January 8, 2014)
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FiGURE 5 The locations of the parishes within Scania

20 km

Men born between 1797 and 1950, with a known family background and
whereabouts around the time of conscription, have been traced in lists from
universal conscript inspections. They were inspected from 1818—1968.
Almost 8,000 men were searched for in the inspection records and about 75
per cent were linked successfully. About 80% of the men searched for in the
lists were successfully linked. The conscript inspections were organized in
a similar way throughout the studied period and always included a physical
inspection and a height measurement. The men were then either accepted for
conscription or freed from duty if they were deemed unfit.
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FIGURE 6 Population in the five sampled parishes, 1810-1990
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Up until 1860, there was a formal minimum height requirement to be accept-
ed and an effective requirement was in practice until 1886. Men who were
shorter than the minimum height requirement but otherwise healthy had their
height recorded and were required to appear for inspection again in the follow-
ing (up to four) year(s). However, the inspection records from before 1887 do
not include the height of most men who were freed from conscription. Many
of them were below the minimum height requirement, so there is a shortfall in
the height data at the lower end of the distribution (Papers 1 and 5). There are
also some observations missing information on height from 1887 onwards but
no shortfall or other systematic pattern is visible in the distributions.

The age of conscription was 21 years from 1818 until 1914 (birth cohort
1893). It was lowered in 1914 (birth cohort 1894) to 20 years, in 1949 (birth
cohort 1930) to 19, and in 1954 (birth cohort 1936) to 18 years. Some men
appeared for inspection before or after the age of conscription. The men in-
cluded in all four samples here were inspected between 17 and 25 years of
age, but more than 90% were of the age for compulsory inspection or one year
older in all the periods.

The file from the SEDD used for the analyses (SEDD, Bengtsson, Dribe,
and Svensson 2012, file extracted 17 December 2012) is in the Intermediate
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Data Structure (Alter, Mandemakers, and Gutmann 2009) and was changed
into a rectangular episode file using a script for Stata written by Quaranta
(2012).

The data I use for this dissertation come from universal conscript inspec-
tions. Every man who was not already employed by the military at the con-
scription age was summoned for inspection.” The collection of the conscript
inspection data is explained fully in Paper 5. This paper also describes the
variables that were collected from the inspection lists. The lists included a
lot of information, especially in the 20" century, on, for example, education,
chronic conditions and cognitive ability. This information has not been ana-
lyzed in the dissertation but is described in Paper 5 to allow future use. One
of the variables that were collected consistently over time was height and
this is used in all four papers. There was a minimum height requirement for
being accepted and recorded in the lists during the 19" century which means
I lack information on the height of some men (Papers 1 and 5). The data still
includes almost everyone in the young adult male population. The data is
therefore not subject to the possible problems of selection in the sample that
has recently been discussed for historical height studies by Bodenhorn, Guin-
nane and Mroz (2013).

The height data only include men since it was only men who were con-
scripted. This is a common but unfortunate problem for historical studies of
heights. The influences on the growth of the women were, almost certainly,
similar as for men (for example Luo and Karlberg 2000; Li, Dangour, and
Power 2007) but the social and behavioral aspects of the influences make
differences more likely. The discussion of whether the relative difference in
the height of men and women has been changing over time or not is ongoing.
Some studies find constant relative differences, of about 7-8% (Hermanussen
et al. 1998; Gustafsson et al. 2007), while others find that the relative differ-
ence has changed over time (Kuh, Power, and Rodgers 1991; Cole 2000b).

I use multivariate regression analyses to examine differences in height and
weight in all papers. The minimum height requirement and recording proce-
dures, as mentioned, create a shortfall in the lower end of the height distribu-
tion. I therefore also use methods developed for estimating regressions on
truncated samples. Since family relations are known from the SEDD I can use
a sibling comparison design in one of the papers to investigate if the exposure
to disease in early life influenced their achieved height. The other studies uti-
lize the variation among families within time periods. I then utilize the known
family relations to weigh the observations to better compare families with a

14 The hired soldiers were employed either in the Provincial Army or as full-time
soldiers in recruited regiments.
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different number of sons being included in the data. In all papers I also adjust
standard errors for the expected within-family correlation of heights.

To divide a population into relevant socioeconomic groups is a major chal-
lenge. It is further complicated if the groups need to be relevant over long
periods of time and in different economical contexts. Occupation is one of the
most common indicators of socioeconomic status used for both contemporary
and historical populations. Occupational information has to be condensed to
be used in analyses and it is preferable if they are grouped in ranked
social classes. This is not an easy task but following the creation of the
historical international classification of occupations (HISCO, van Leeuwen,
Maas, and Miles 2002) several solutions have been proposed (For overviews
see Zijdeman 2010, chap. 2; Zijdeman and Lambert 2010; van Leeuwen and
Maas 2011, chap. 1). Two of these historical class schemes are the SOCPO
(Van de Putte and Miles 2005; see also Van de Putte and Svensson 2010)
and the HISCLASS schemes (Maas and van Leeuwen 2005; van Leeuwen
and Maas 2011). Both are intended to be general solutions to measur-
ing social class in historical populations and are meant to be useful also as the
economic structure of societies change.

Socioeconomic status is an abstract and multifaceted summary of access
to social and economic resources. The historical schemes acknowledge this
and HISCLASS is intended to measure social class and SOCPO social power.
Both classifications intend to capture differences in the ability to influence
one’s life chances and/or withstand economic shocks. Both provide sensible
results in empirical research and the SOCPO scheme has also been confirmed
to be correlated in the expected way to, for example, incomes, educational
levels and heights (Miles and Van de Putte 2010).

The classification of different occupations is quite naturally similar in
different class schemes but there are also differences. Correlations between
SOCPO and the seven group version of HISCLASS (Maas and van Leeuwen
2005) were about 0.7 in historical data from the Netherlands (Zijdeman and
Lambert 2010). The correlations in the Scanian data are of a similar mag-
nitude (results not shown). The class schemes therefore most likely capture
somewhat different aspects of socioeconomic status.

I use the HISCLASS classification of occupations in my studies. The
reasons are that the creation of the classification has been more transparent-
ly reported and that it was possible to collapse the twelve categories in the
scheme in ways that can be referred to one aspect included in the classifi-
cation, foremost manual/non-manual occupation and level of skill required
(van Leeuwen and Maas 2011). Both characteristics are advantageous when
wanting to analyze the patterns found, and not just control for possible socio-
economic confounding (Bukodi, Dex, and Goldthorpe 2011).

The measure of landholding I use follows previous research on the SEDD
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population where it has been divided into groups with different access to land
(Bengtsson 2009b [2004]; Bengtsson 2009a [2004]). It is also inspired by the
classification in the rural adaptation of the SOCPO scheme (Van de Putte
and Svensson 2010). The measure of landholding used is based on both the
amount of land the households had access to and the ownership rights of this
access. The amount of land is estimated from the “mantal”. This was actually
not a measure of land area but rather of production capacity (Dribe 2000;
Svensson 2006). It is still possible to compare the “mantal” measures within
this geographically confined area. The “mantal” required to be considered
as a large-scale farmer is reduced over time as an, admittedly crude, way of
compensating for the increased land productivity. The ownership rights are,
as mentioned, also taken into account so that freecholders and similar groups
are considered to have been in a better position than tenants.

Several different socioeconomic characteristics of the family, such as oc-
cupational status, level of education, and place of residence, influence growth
and achieved height independently from each other (Goldstein 1971; Wingerd
and Schoen 1974; Bielicki, Szczotka, and Charzewski 1981; Peck and Lund-
berg 1995; Silventoinen, Lahelma, and Rahkonen 1999; Silventoinen et al.
2001; Mascie-Taylor and Lasker 2005; Lawson and Mace 2008; Subramanian,
Ozaltin, and Finlay 2011; Zhang 2011). The crude social classes I use can
therefore not be expected to capture all the socioeconomic variation there
was in the population. The socioeconomic measures, based on both the land-
holding and occupational status of the family, is still better than has been
possible in most previous historical studies.

There was very limited variation in the age of the men at inspection. All
men included in the analyses are between 17 and 25 years but over 90% were
of the age for compulsory conscription. I therefore use a changing reference
category when I control for age in the models. The control variable is each
man’s deviation in age (years) from the age for compulsory conscription. I
tested also other specifications but found that the linear variable works very
well for adjusting for the small age differences within the birth cohorts. If |
were to use a constant reference category in the models I would have extra-
polated the height of the men at another age based on almost no empirical
information. The changing reference category should be kept in mind when
analyzing the results.

The small sample size for the long time period covered made it necessary
to use coarse periodizations when analyzing changes of the associations over
time. A more fine-grained periodization would have been preferable but was
not possible given the data constraints. The small sample size per year also
prevents me from investigating the influence from subsistence crises or short-
term variations in living conditions. What I can, and do, study with my sam-
ple is the long-term trends and changes of influences on height and weight.
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The sample is limited also by covering a rural population with limited
socioeconomic variation. The generalizability of the socioeconomic differ-
ences in height and weight I find in my sample are reduced by the limited
socioeconomic variation in the population (Papers 1 and 4). The sample covers
a geographically concentrated population with similar ethnic background.
The whole population therefore shared the same historical experience, even
if this experience always included inequality and differences in living condi-
tions. This makes it more likely that the socioeconomic differences I find were
results of differences in living conditions that depended on the socioeconomic
background and not, for example, regional or urban/rural differences in diet
or disease exposure. The limited socioeconomic variation and geographically
concentrated population also improve my possibilities to control for the socio-
economic background in Paper 2 and 3.

The population I study is not necessarily representative of Sweden in gen-
eral or even southern Sweden. The sample is therefore not well suited for in-
ferring much about the development of standards of living outside the studied
area. The small number of observations per year, discussed above, also limits
the possibilities to infer much about the effects of specific crises or short-
term variations were we expect socioeconomic differences in the impact. The
influences on height and weight that I study are generalizable to other popula-
tions because human bodies react in similar ways to living conditions.

6. Presentation of the four studies

6.1 Paper 1: The long-term changes of socioeconomic
differences in height

The first paper examines the long-term changes of socioeconomic differences
in height. Socioeconomic differences in height have been shown in numerous
studies on both historical and contemporary populations. Spectacularly large
socioeconomic differences in height have been found between disadvantaged
and privileged groups in the 18th and 19th centuries. No such large differ-
ences are found today within populations. Socioeconomic differences in
height within populations were therefore larger historically than today. Pre-
vious research has also shown that socioeconomic differences in height have
been declining over time in present day high-income countries. It is not clear
if we should interpret this as being a result of larger inequality historically
or if the declining socioeconomic differences in height have been a result of
generally improving living conditions favoring especially the poor. Paper 1
on the long-term trend in socioeconomic differences in height is an attempt
to contribute to this question. It uses information on family background and
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measured height from similar sources over time for a geographically concen-
trated and ethnically homogenous sample which all together provides good
preconditions for investigating the changes.

Most of the previous studies use cross-sectional data or information from
different samples to infer the long-term changes. This is the first study of how
socioeconomic differences in height have changed over time using a repre-
sentative, ethnically homogenous and geographically confined sample with
information from similar sources over time. The study utilizes the known
family relations and longitudinal information in the SEDD and relates the
height of the men to the socioeconomic status of their family of origin. It also
makes use of the wide range of socioeconomic information available in the
SEDD and uses both the landholding of the household and the occupation of
the father as indicators of socioeconomic status. The sample for this paper in-
cludes men born 1797-1950 and the long time period covered is used to study
how the socioeconomic differences in height changed from the early 19" until
the mid-20™ century.

The magnitudes of the differences vary over time but show a tendency for
declining over time. The socioeconomic differences in height were, as ex-
pected, largest in the early 19" century and smallest in the mid-20" century.
Sons of landholders were on average taller than others in the early 19" century
but lost this advantage in the latter part of the century. The most consistent
difference is that sons of fathers with non-manual occupations were taller
than others in all time periods independent of landholding. They were 4.8 cm
taller than the sons of lower-skilled manual workers in the first half of the 19th
century, and 1.9 cm taller in the mid-20th century. The socioeconomic differ-
ences in height I find in the Scanian population in the 19" century are much
smaller than those found between elite and destitute groups historically, in for
example Britain. The differences are very similar in magnitude to the ones
found in other historical studies investigating the complete cross-sections of
the population and using information on family background.

The sons of skilled manual workers were the shortest group in the early
19" century being shorter also than sons of low skilled manual workers, again
independent of landholding. The average height of sons of skilled manual
workers increased faster than any other group making them the second tall-
est group in the mid-20™ century. My interpretation of the results is that the
magnitudes of the socioeconomic differences in height are influenced both
by the economic growth leading to generally improving conditions and of
economic and societal development changing the distribution and availability
of resources.
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6.2 Paper 2: Sibling competition over family resources

The second paper studies the influence from the number of children present
in the household during childhood on the early adult height. Negative associa-
tions between sibship size, the number of children born to a family or present
in the household, with various outcomes, including height, for children have
been shown in a very large number of studies. The causes behind these nega-
tive associations are less well-known. The most used, implicitly or explicitly,
explanation is that a larger number of children lead to increased competition
over family resources. This explanation has been termed the resource dilution
hypothesis and is a plausible explanation of why children from families with
many children are shorter than others. If dilution of family resources is an im-
portant explanation we expect the association between sibship size and child
height to become weaker over time. With improving conditions and rising
incomes over time we expect that all families would be able to feed and care
for their children similarly.

The SEDD and conscript height data combined provide a unique oppor-
tunity to test this prediction. Because of the long time period covered I can
also investigate if the association changed with the fertility decline. I utilize
the longitudinal information on the household composition in the SEDD to
calculate the number of children present in the household during each man’s
childhood. I can also include a wide range of control variables, including birth
order. The sample used in this study consists of 3879 men born 1813-1950.
I derive a regression model from the resource dilution hypothesis and esti-
mate this while investigating how the association between sibship size and the
height of the sons changed over time.

There was a negative association in the 19" century which declines over
time and disappears in the mid-20™ century. The negative association I find
is not a result of confounding by observable demographic or socioeconomic
differences between families. The effect from the control variables changed
over time as a result of changing social patterning of behaviors. Before the
fertility decline, sons of fathers with non-manual occupations had more sib-
lings present during their childhood than others. Because they were also on
average taller than others this concealed some of the negative association.
This changed with the fertility decline. The fertility behavior changed first
in the upper class families so that they had smaller families than others.
This temporarily reversed the social differences in family size and the direc-
tion of the socioeconomic confounding of the association between sibship
size and height. Among men born 1920—1939 it is only the men with many
siblings who are shorter than others (also after controlling for observable
socioeconomic status). We cannot know if resource dilution was causing this
pattern or if these families were different from others in some, in this data,
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unobservable way that is contributing to the negative association.

The results are in line with resource dilution being an important explana-
tion for the negative association between sibship size and height. Resource
dilution in larger families still does not seem to be a universal fact but is
dependent on the societal and historical context. Large families could have
contributed to reducing heights slightly during the 19" century. The fertility
decline still, most likely, did not contribute much to the secular increase in
height because the negative association between sibship size and height was
by then very weak.

6.3 Paper 3: The direct influence from disease exposure around
birth on early adult height

The third paper investigates if there is a direct negative influence from expo-
sure to disease around birth on early adult height. It has been shown, not the
least in studies on the SEDD population, that exposure to disease, as mea-
sured by the community level infant mortality rate, in infancy is negatively
associated with later life mortality and fertility outcomes. Disease can reduce
growth and frequent, severe or protracted diseases, especially in combination
with suboptimal nutrition can reduce final height. Growth during the first
year(s) of life is particularly sensitive. There are therefore reasons to test if
exposure to disease in infancy leads to shorter adult height. I utilize the longi-
tudinal information on all of the population in the geographically concen-
trated SEDD parishes to calculate infant mortality rates in the year of birth,
first year of life and time in utero for each man in the sample. Because family
relations are known I can use a sibling comparison model to estimate the
influence from exposure to disease while controlling for all factors constant
among all brothers from the same family. The brother sample consists of 1359
men born 1814-1950.

I don’t find any consistent or significant influence from disease exposure
on early adult height. Despite the closely mirrored developments of the infant
mortality rate and the average height I do not find much association between
the two variables when I control for decade of birth and age difference among
brothers. The exposure to disease in the first year of life and during the preg-
nancy, measured as relative deviations from the trends, has negative influ-
ences, especially at high levels of mortality. None of these associations are
statistically significant in the sibling comparison models but the coefficients
are similar in size.

There are several reasons to expect that the estimated associations are
lower-bound estimates. The influence from disease exposure, as measured
by mortality rates, on height is, for example, the net effect of scarring effects,
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reducing height, and selective mortality, where shorter children have a higher
risk of mortality. I can therefore not conclude that there is no influence from
disease exposure on adult height. What I can conclude is that both the direct
negative influence from disease exposure around birth on height and any pos-
sible effect from mortality selection on the population average are likely to be
very weak.

6.4 Paper 4: Occupational differences in body mass index before

the obesity epidemic

The fourth paper describes the occupational differences in body mass index
(BMI; kg/m?). The men were not weighed during the conscript inspections
until the mid-20™ so the sample in this study consists of 1173 men born 1934—
1950 who were inspected 1953-1968. While the secular trend in height has
been slowing down in Sweden in recent decades weights have continued to
increase. This has led to rising average BMIs and increasing prevalence of
overweight and obesity. The average BMI among conscripts in Sweden start-
ed with men born in the 1950s. The average BMI increases with age. Some
of the earliest increase of the average BMI was probably caused by a trend
towards earlier physical maturation.

In present day Sweden, as in other high-income countries, the prevalence
of overweight and obesity, as well as the average BMI, is most often higher
among people with low socioeconomic status or background. The present
study contributes to the scarce information, for Sweden and internationally,
on what the socioeconomic differences in BMI were before the “obesity epi-
demic” of recent decades. I relate information on both the occupation of the
men’s father at their birth and the self-stated occupation of the men them-
selves at the inspection to their BMI. I divide the sample in halves to investi-
gate if the associations changed over time.

Men who had non-manual occupations or who were students always had
lower BMI than others. The associations with socioeconomic background
changed somewhat over time. Sons of farmers were heavier and sons of
fathers were somewhat leaner than others among men born 1934-1942 but
not among men born 1943-1950. These patterns are similar to what is found
in present-day Sweden and also in the available historical studies on 19" cen-
tury populations in other countries. I also relate the BMI to the occupation
of the father and the men themselves simultaneously. Doing this among men
born 1934-1942 did not reveal any additional information but among men
born 1943-1950 the average BMI was associated with the difference in oc-
cupation between fathers and sons. Sons who had a lower ranking occupation
than their father at inspection had on average a higher, and men with a higher
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ranking occupation than their father had on average a lower, BMI. The expla-
nation of the occupational differences in BMI found must be multifaceted and
must also have changed over time.

7. Discussion

The secular trend in the average height shows the improving living conditions
in the population from about the second quarter of the 19" century (Figure
1). Differences in living conditions and/or health status within the population
still resulted in social differences in height at all times. The magnitude of the
socioeconomic differences in height indicates that the level of inequality in
this Scanian population was at least as large as in other contemporary popu-
lations (compare the results in Paper 1 with the results from previous similar
studies reported in Paper 1, note 1). This is in line with the finding that the
inequality in access to land also was at least as large in the SEDD population
as in other contemporary populations (Lee et al. 2009 [2004], fig. 4.1, 90).

The influence from living conditions and the families’ resources on height
is shown both by the social differences and by that the social differences de-
clined over time. The magnitudes of the socioeconomic differences in height
as well as the influence from sibship size on height were much smaller in the
mid-20" than in the early 19" century. Improving living conditions reduced
the social differences as we would expect if access to material resources were
important causes of the differences.

Most of the increase in height over time was shared by all social groups.
There are, for example, only minor differences in the secular trends of sons
of lower skilled manual workers and farmers (Paper 1, Figure 1.4). That the
secular trend was so similar in all groups shows that everyone got some
share in the improving conditions over time. This could point to the most
important determinant of the height increase being the disease environment
or something else that was shared was everyone. I do not think that we can
rule out incomes and access to foodstuffs being important for determining the
secular trend or socioeconomic differences despite this. If calories were rela-
tively equally distributed, which we have reason to believe (Floud et al. 2011,
49-57), and everyone got a share of increasing products, this could lead to
largely parallel trends in different groups. Environmental influences, such as
access to food, have a strong influence on growth. Still, social differences in
height as a result of unequal access to resources, such as food, will be reduced
by the genetic within-population variation since there are no reasons to expect
systematic differences in genetic potential among social classes.

The results in Paper 1 indicate that access to foodstuffs was a limiting
factor for growth in the early 19 century since sons of landholders were then
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taller than others. Sons of landholders also lost their height premium in the
late 19" century. By then it seems to have been possible to have just as good
access to foodstuffs through the market instead of from the household’s own
production. The tallest group also in the early 19" century was the sons of
fathers with non-manual occupations who were taller than others even if their
fathers did not have access to land. It was therefore possible to create a favor-
able environment for the children also by relying on marketed food if incomes
were high enough. The sons of skilled manual workers were in contrast the
shortest group. Many of the skilled manual workers had access to some land
but they also had to buy parts of their foods through the market. One inter-
pretation of their shorter stature is therefore that their incomes weren’t high
enough to be able to secure a stable access to foodstuffs. The rising agricul-
tural productivity and economic growth and development do seem to have led
to a more secure and equal access to food over the 19" century. Other aspects
of living conditions can also have contributed to the differences in height
through, for example, influencing the sensitivity or exposure to disease or the
demands on the diet.

There were socioeconomic differences in height also in the late 19" and
during the 20" century when landholding, and thus close access to foodstuffs,
was no longer important. Differences in income can have been important then
as well and could affect things, such as, diet or housing conditions. There
were socioeconomic differences both in the number of calories consumed and
the diet in southern Sweden in the early 20™ century (Lundh 2013). Families
with higher incomes, especially where the man had a white-collar occupation,
consumed more diverse diets with more refined foods.

There were also differences in the quality of housing among rural groups
in Scania in the first decades of the 20th century (Lundh and Olsson 2011).
The differences in housing standards corresponded to differences in the in-
come levels. Artisans, farmers and industrial workers had better housing
than agricultural workers and smallholders. Differences in housing standards
might have contributed to the disadvantaged situation of the small-scale
farmers found here for the early 20™ century. Other aspects of the living
environment could of course have contributed to differences in height through
systematic differences in the place of residence, access to clean water, the
quality of housing, or differences in child care practices. The most consistent
difference was that sons of fathers with non-manual occupations were taller
than others. Differences in working conditions for the children are therefore
another possible influence. Sons of non-manual working fathers might have
been more likely to go to school instead of working physically. This could
then have contributed to their taller stature.

If the different favorable and unfavorable factors were clustered within
certain families this would have created small highly privileged and dis-
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advantaged groups. A clustering of unfavorable living conditions could be the
explanation for that it was only men with many siblings who were shorter than
others in the early 20" century. It could also be a possible explanation for the
short height of sons of small-scale landholders around the same time. Small
highly privileged and disadvantaged groups also explain why we find smaller
socioeconomic differences in height in historical studies analyzing complete
cross-sections than when comparing extreme groups (Paper 1).

The inability to conclude much about the causes of the differences found
relates also to some degree to the study on the influence from sibship size on
height. Material resources do seem to have been important since the associa-
tion becomes weaker over time, but the decline of the negative association is
also paralleled by declining numbers of children present in the households.
It is therefore possible that time constraints or the parents’ care for the child-
ren were important too. Nutritional status can be influenced by the care and
patience of the parents, for example as a result of feeding practices (Engle,
Bentley, and Pelto 2000).

The well-established associations for present day populations, between
height and weight and socioeconomic circumstances, were present also in
this historical population. Still the associations were also shaped by specific
historical developments. Analyzing the social differences in height and their
changes further reveals that the differences and changes of these over time
seem to be caused by interplays between both economic and social condi-
tions in society. The landholders lost their advantage with rising agricultural
productivity and improving possibilities for storing and transporting the sur-
pluses from the early 19" century onwards (Bengtsson and Dribe 2005). The
position of the skilled manual workers also changed over time. Their sons
caught up with other groups and surpassed the sons of lower skilled manual
workers in the mid-20™ century. This development is also not easily explained
as a result of rising income levels in general but was rather a result of incomes
rising more rapidly in this group compared to others. The long-term changes
of the social differences in height in the SEDD population therefore seem to
be the results of, at least also, changes in the distribution of resources, the
economic structure, expanding markets for foodstuffs and possibly societal
changes with the creation of social security systems rather than of rising in-
come levels in and by themselves. The interplay between resources and social
processes is also shown by the complex determinants of the occupational dif-
ferences in BMI (Paper 4).

Many different factors contributed to the secular trend in height. Even
if improvements of other living conditions, such as housing standards and
working conditions, might have contributed it is likely that the most important
factors were changes of nutrition and disease. I think that we need to move
beyond the averages and crude trends with regards to both developments.
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Increases of the quantity of food consumed probably contributed to rising
average heights and also to reducing mortality rates, but the quality of the
diets could have contributed just as much. Rising dietary diversity, refinement
and share of animal products in the diet could have contributed to improv-
ing nutritional status both through more adequately providing nutrients and
by making them more easily accessible to the body. Reduced deficiencies of
micronutrients could very well have contributed to both the secular trends in
height and declining mortality.

Declining morbidity, in and by itself, most likely also contributed to both
trends but I think we also here need a more refined understanding of the ex-
posure to disease and the interactions between nutrition and disease (compare
Harris 2004). Different diseases are affected differently by the nutritional
status of the host. Changing patterns of disease can therefore have changed
the influence from nutrition on the health of the population. Diseases can in
themselves also be influenced by the nutritional status of the host popula-
tion. The virulence of diseases can change over time and influence how lethal
and contagious they are. Changes of the virulence of diseases can therefore
have contributed to the mortality decline (Fridlizius 1984)." The virulence of
diseases can change through random mutations but it can also be affected by
possibilities for transmission and the resistance of the host population which,
in turn, are affected by economic and social conditions in society (S. R.
Johansson 1994, 118). A more systemic understanding and framework is
therefore probably needed for analyzing trends in nutrition, morbidity, mor-
tality and height.

The influence from disease on the secular trend in height was not a result
of scarring effects from being ill once or a few times. The effect from disease
on achieved height works through frequent, severe or prolonged diseases
especially in combination with suboptimal nutrition. We have yet very little
information on this non-lethal morbidity historically (but see for example
Harris et al. 2011; 2012; Floud et al. 2011) but the subject warrants further
investigations.

The results indicate that the influences on growth, height and weight were
similar in this historical population as in present day populations. The influ-
ences were multifaceted and complex then as now. The important influence
from nutrition was not just a matter of the number of calories consumed. The
quality of the food and diets also played a role. The influence from disease
came from common and frequent infections interacting with the nutrition.

15 For an introduction to the literature on how changing virulence can have contributed
to the mortality decline see K. Johansson (2004, chap. 1-2).

50



INTRODUCTION

Also other influences, for example housing conditions and behaviors, are
likely to have played a role for the heights and weights.

The multitude of influences on growth and achieved height and the long
time period while the body is sensitive to these influences make achieved
height a good summary measure of overall life experiences but a poor mea-
sure of separate influences, such as exposure to disease during infancy. While
the environmental influences are consistent and theoretically and substantially
important, the associations are all quite weak when measured empirically in
individual level data. The multitude of influential factors, the long growth
period and genetic variation always work to reduce the associations between
separate environmental exposures and achieved height. Height can therefore
not be used as a measure of single or specific experiences, such as exposure to
disease around birth. It is, for the same reasons, a very poor measure of health
status or human capital at the individual level.

Both nutrition and exposure to disease contributed to the secular trends in
both height and mortality. The two trends therefore share causal underlying
causes. Still, I think that we also need to investigate the two trends separately.
Nutrition is likely to, at least, have had a stronger influence on growth than
resistance to disease influencing mortality rates. Diseases also, most likely,
had an important influence on growth and achieved height, but mortality is
influenced also by the exposure and virulence of diseases that are likely to
have left little mark on growth (see for example Steckel and Prince 2001;
Prince and Steckel 2003).

Because mortality and height are influenced by different factors they are
not interchangeable measures of human health or living conditions. We should
therefore not be expecting to always find the same results when we analyze
the two different outcomes. The results in my studies are, for example, quite
different from what has been found analyzing mortality in the same popula-
tion. Socioeconomic differences in mortality emerged only by the time when
the socioeconomic differences in height declined substantially (Paper 1 and
Bengtsson and Dribe 2011). The sibship size was negatively associated with
height but the share of children in the household had no strong influences on
the mortality risk of children in the mid-19" century (Paper 2 and Bengtsson
2009a [2004]). Infant mortality in the year of birth had no direct influence on
achieved height but has been shown to influence later life mortality (Paper 3
and Bengtsson and Lindstrém 2000; Bengtsson and Brostrém 2009; Quaranta
2013) and also, for example, the fertility outcomes of women (Quaranta 2013).

Growth and achieved height are influenced by living conditions. Studies
of heights can therefore contribute important insights into changes of and dif-
ferences in living conditions over time and between groups. I still think that
it is important to acknowledge that human growth is a specific process with
unique influencing factors and that it is capturing some more general changes
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and differences better than others. By combining detailed demographic data
with individual level information on height it is possible to take some of these
specific influencing factors into consideration, as I try to do in the papers.
And while I hope that the studies I have done show the potential of using this
kind of data there is much more that could and should be done. This research
could provide further insights into, for example, inequality, household behav-
ior and labor market dynamics, but also of how human bodies are influenced
by their social and economic contexts. While the long time period covered
in my data was useful for investigating the long-term changes of these influ-
ences, the data collection and linking is very time-consuming. I therefore had
to collect a small sample with few observations per year. Larger samples per
time period would have been useful for investigating small but interesting
subgroups, such as sons of the nobility, lower skilled non-manual workers and
different groups of skilled manual workers. Samples from other areas would
also have enabled informative comparisons, such as sons of skilled manual
workers and non-manual workers in urban as compared to rural areas.

52



INTRODUCTION

References

Abolins, J.A. 1966. “Utvecklingsfordndringar under Sista Seklet.” Socialmedicinsk
Tidskrift 43 (1): 4-10.

Acs, Nandor, Ferenc Banhidy, Erzsébet Puho, and Andrew E. Czeizel. 2006. “Preg-
nancy Complications and Delivery Outcomes of Pregnant Women with Influenza.”
Journal of Maternal-Fetal and Neonatal Medicine 19 (3): 135-140.

Adair, Linda S., and D. K. Guilkey. 1997. “Age-Specific Determinants of Stunting in
Filipino Children.” Journal of Nutrition 127 (2): 314-320.

Akachi, Yoko, and David Canning. 2010. “Health Trends in Sub-Saharan Africa:
Conflicting Evidence from Infant Mortality Rates and Adult Heights.” Economics
and Human Biology 8 (2): 273-288.

Akerman, Sune, Ulf Hogberg, and Mats Danielsson. 1988. “Height, Health and
Nutrition in Early Modern Sweden.” In Society, Health and Population during
the Demographic Transition, edited by Anders Brindstrom and Lars-Gdran
Tedebrand. Report from the Demographic Data Base, Umea University. Stock-
holm: Almqvist and Wiksell International.

Alberman, E., Haroulla Filakti, Sheila Williams, S. J. W. Evans, and I. Emanuel.
1991. “Early Influences on the Secular Change in Adult Height between the Parents
and Children of the 1958 Birth Cohort.” Annals of Human Biology 18 (2): 127-136.

Allen, L.H. 1994. “Nutritional Influences on Linear Growth: A General Review.”
European Journal of Clinical Nutrition 48 (Suppl. 1): S75-S8&9.

Alter, George, Kees Mandemakers, and Myron P. Gutmann. 2009. “Defining and
Distributing Longitudinal Historical Data in a General Way Through an Inter-
mediate Structure.” Historical Social Research-Historische Sozialforschung 34
(3): 78-114.

Alter, George, and Michel Oris. 2008. “Effects of Inheritance and Environment on
the Heights of Brothers in Nineteenth-Century Belgium.” Human Nature-an Inter-
disciplinary Biosocial Perspective 19 (1): 44-55.

Arbo, Carl O. E. 1875. Sessions-Undersogelsernes Og Recruterings-Statistikens
Betydning for Videnskaben Og Staten. Christiania.

Arcaleni, Emilia. 2006. “Secular Trend and Regional Differences in the Stature of
Italians, 1854—1980.” Economics & Human Biology 4 (1): 24-38.

Arimond, Mary, and Marie T Ruel. 2004. “Dietary Diversity Is Associated with
Child Nutritional Status: Evidence from 11 Demographic and Health Surveys.”
The Journal of Nutrition 134 (10): 2579-2585.

Assis, A. M. O, M. L. Barreto, L. M. P. Santos, R. Fiaccone, and G. S. D. Gomes.
2005. “Growth Faltering in Childhood Related to Diarrhea: A Longitudinal Com-
munity Based Study.” European Journal of Clinical Nutrition 59 (11): 1317-1323.

Baird, D. 1965. “Variations in Fertility Associated with Changes in Health Status.”
Journal of Chronic Diseases 18 (11): 1109—1124.

53



SOCIAL BODIES

Baten, Jorg, and J. E. Murray. 2000. “Heights of Men and Women in 19th-Century
Bavaria: Economic, Nutritional, and Disease Influences.” Explorations in Eco-
nomic History 37 (4): 351-369.

Baten, Jorg. 2000. “Heights and Real Wages in the 18th and 19th Centuries: An Inter-
national Overview.” Jahrbuch Fiir Wirtschafts Geschichte (1): 61-76.

Baten, Jorg. 2009. “Protein Supply and Nutritional Status in Nineteenth Century
Bavaria, Prussia and France.” Economics and Human Biology 7 (2): 165-180.

Baten, Jorg, and Matthias Blum. 2012. “Growing Tall but Unequal: New Findings
and New Background Evidence on Anthropometric Welfare in 156 Countries,
1810-1989.” Economic History of Developing Regions 27 (Suppl. 1): S66—S85.

Beard, A. S., and M. J. Blaser. 2002. “The Ecology of Height - the Effect of Microbial
Transmission on Human Height.” Perspectives in Biology and Medicine 45 (4):
475-498.

Bellagio Conference. 1985. “The Relationship of Nutrition, Disease, and Social Con-
ditions: A Graphical Presentation.” In Hunger and History: The Impact of Changing
Food Production and Consumption Patterns on Society, edited by Robert I. Roth-
berg and Theodore K. Rabb, 305-308. Cambridge: Cambridge University Press.

Bengtsson, Tommy. 2009a [2004]. “Mortality and Social Class in Four Scanian
Parishes, 1766-1865.” In Life under Pressure. Mortality and Living Standards in
Europe and Asia, 1700-1900, edited by Tommy Bengtsson, Cameron Campbell,
James Z. Lee, and et al., 135-171. Cambridge, Massachusetts and London, Eng-
land: The MIT Press.

Bengtsson, Tommy. 2009b [2004]. “Living Standards and Economic Stress.” In Life
under Pressure: Mortality and Living Standards in Europe and Asia, 1700-1900,
edited by Tommy Bengtsson, Cameron Campbell, James Z. Lee, and et al., 27-59.
Cambridge, Massachusetts and London, England: The MIT Press.

Bengtsson, Tommy, and Goran Brostrom. 2009. “Do Conditions in Early Life
Affect Old-Age Mortality Directly or Indirectly? Evidence from 19th-Century
Rural Sweden.” Social Science & Medicine 68 (9): 1583—1590.

Bengtsson, Tommy, Cameron Campbell, James Z. Lee and et al., ed. 2009 [2004].
Life under Pressure. Mortality and Living Standards in Europe and Asia, 1700—
1900. Cambridge, Massachusetts and London, England: The MIT Press.

Bengtsson, Tommy, and Martin Dribe. 1997. “Economy and Demography in Western
Scania, Sweden, 1650-1900.” Eurasian Project on Population and Family History,
Working Paper Series No. 10. Kyoto.

Bengtsson, Tommy, and Martin Dribe. 2005. “New Evidence on the Standard of
Living in Sweden during the Eighteenth and Nineteenth Centuries: Long-Term
Development of the Demographic Response to Short-Term Economic Stress.” In
Living Standards in the Past. New Perspectives on Well-Being in Asia and Europe,
edited by Robert C. Allen, Tommy Bengtsson, and Martin Dribe, 341-371. Oxford:
Oxford University Press.

54



INTRODUCTION

Bengtsson, Tommy, and Martin Dribe. 2006. “Deliberate Control in a Natural Ferti-
lity Population: Southern Sweden, 1766—1864.” Demography 43 (4): 727-746.

Bengtsson, Tommy, and Martin Dribe. 2010a. “Quantifying the Family Frailty Effect
in Infant and Child Mortality by Using Median Hazard Ratio (MHR). The Case
of Rural Sweden, 1766—1895.” Historical Methods: A Journal of Quantitative and
Interdisciplinary History 43 (1): 15-27.

Bengtsson, Tommy, and Martin Dribe. 2010b. “The Fertility Transition at the
Micro Level: Socioeconomic Status, Income and Fertility in Southern Sweden
1815-1939.” The 35th Annual Meeting of the Social Science History Association,
Chicago, I11., USA

Bengtsson, Tommy, and Martin Dribe. 2011. “The Late Emergence of Socioeco-
nomic Mortality Differentials: A Micro-Level Study of Adult Mortality in South-
ern Sweden 1815-1968.” Explorations in Economic History 48 (3): 389—400.

Bengtsson, Tommy, Martin Dribe, and Patrick Svensson. 2012. “The Scanian Eco-
nomic Demographic Database. Version 3.1 (Machine-Readable Database).” Lund:
Lund University, Centre for Economic Demography.

Bengtsson, Tommy, and Martin Lindstrom. 2000. “Childhood Misery and Disease in
Later Life: The Effects on Mortality in Old Age of Hazards Experienced in Early
Life, Southern Sweden, 1760—1894.” Population Studies 54 (3): 263-277.

Bengtsson, Tommy, and Christer Lundh. 1991. “Evaluation of a Swedish Computer
Program for Automatic Family Reconstitution.” Lund Papers in Economic History
8. Lund: Lund University.

Bengtsson, Tommy, and Christer Lundh. 1993. “Name-Standardisation and Auto-
matic Family Reconstitution.” Lund Papers in Economic History 29. Lund: Lund
University.

Bengtsson, Tommy, and Rolf Ohlsson. 1994. “The Demographic Transition
Revised.” In Population, Economy, and Welfare in Sweden, edited by Tommy
Bengtsson, 13-36. Berlin/New York: Springer-Verlag.

Bielicki, Tadeusz, Hubert Szczotka, and Janus Charzewski. 1981. “The Influence of
Three Socio-Economic Factors on Body Height in Polish Military Conscripts.”
Human Biology 53 (4): 543-555.

Bielicki, Tadeusz, and Zygmunt Welon. 1982. “Growth Data as Indicators of Social
Inequalities: The Case of Poland.” American Journal of Physical Anthropology 25
(Suppl. 3): 153-167.

Bodenhorn, Howard, Timothy W. Guinnane, and Thomas A. Mroz. 2013. “Problems
of Sample-Selection Bias in the Historical Heights Literature: A Theoretical and
Econometric Analysis”. Yale University: Economic Growth Center Discussion
Paper No. 1023, Economics Department Working Paper No. 114.
http://ssrn.com/abstract=2261335.

Boersma, Bart, and Jan Maarten Wit. 1997. “Catch-up Growth.” Endocrine Reviews
18 (5): 646—-661.

55



SOCIAL BODIES

Boyle, Michael H., Yvonne Racine, Katholiki Georgiades, Dana Snelling, Sungjin
Hong, Walter Omariba, Patricia Hurley, and Purnima Rao-Melacini. 2006. “The
Influence of Economic Development Level, Household Wealth and Maternal Edu-
cation on Child Health in the Developing World.” Social Science & Medicine 63
(8): 2242-2254.

Bukodi, Erzsebet, Shirley Dex, and John H. Goldthorpe. 2011. “The Conceptual-
isation and Measurement of Occupational Hierarchies: A Review, a Proposal and
Some Illustrative Analyses.” Quality & Quantity 45 (3): 623—639.

Carson, Scott Alan. 2012. “A Quantile Approach to the Demographic, Residential,
and Socioeconomic Effects on 19th-Century African-American Body Mass Index
Values.” Cliometrica 6 (2): 193-2009.

Caulfield, Laura E., Mercedes de Onis, Monika Blossner, and Robert E. Black. 2004.
“Undernutrition as an Underlying Cause of Child Deaths Associated with Diar-
rhea, Pneumonia, Malaria, and Measles.” The American Journal of Clinical Nutri-
tion 80 (1): 193-198.

Cernerud, Lars, and Jorn Elfving. 1995. “Social Inequality in Height.” Scandinavian
Journal of Social Medicine 23 (1): 23-27.

Chandra, R K. 2002. “Nutrition and the Immune System from Birth to Old Age.”
European Journal of Clinical Nutrition 56 (Suppl. 3): S73-76.

Chandra, R. K. 1997. “Nutrition and the Immune System: An Introduction.” The
American Journal of Clinical Nutrition 66 (2): 460S—463S.

Chen, Yi-Hua, Joseph Keller, I-Te Wang, Ching-Chun Lin, and Herng-Ching Lin.
2012. “Pneumonia and Pregnancy Outcomes: A Nationwide Population-Based
Study.” American Journal of Obstetrics and Gynecology 207 (4): 288.¢1-288.¢7.

Cole, T. J. 2000a. “Secular Trends in Growth.” Proceedings of the Nutrition Society
59 (2): 317-324.

Cole, T. J. 2000b. “Galton’s Midparent Height Revisited.” Annals of Human Biology
27 (4): 401-405.

Costa, Dora L. 2004. “The Measure of Man and Older Age Mortality: Evidence from
the Gould Sample.” The Journal of Economic History 64 (01): 1-23.

Costa, Dora L. 2013. “Health and the Economy in the United States, from 1750 to the
Present”. NBER Working Paper Series 19685. http://www.nber.org/papers/w19685.

Costa, Dora L., and Richard H. Steckel. 1997. “Long-Term Trends in Health, Welfare,
and Economic Growth in the United States.” In Health and Wealth during Indus-
trialization, edited by Richard H. Steckel and Roderick Floud, 47-90. Chicago, Il1.:
The University of Chicago Press.

Crimmins, E. M., and C. E. Finch. 2006. “Infection, Inflammation, Height, and
Longevity.” Proceedings of the National Academy of Sciences of the United States
of America 103 (2): 498—503.

56



INTRODUCTION

Dangour, Alan D, Louise Watson, Oliver Cumming, Sophie Boisson, Yan Che, Yael
Velleman, Sue Cavill, Elizabeth Allen, and Ricardo Uauy. 2013 [1996]. “Inter-
ventions to Improve Water Quality and Supply, Sanitation and Hygiene Practices,
and Their Effects on the Nutritional Status of Children.” Cochrane Database of
Systematic Reviews. John Wiley & Sons, Ltd.

Danubio, Maria Enrica, and Emanuele Sanna. 2008. “Secular Changes in Human
Biological Variables in Western Countries: An Updated Review and Synthesis.”
Journal of Anthropological Sciences 86: 91-112.

De Beer, Hans. 2004. “Observations on the History of Dutch Physical Stature from
the Late-Middle Ages to the Present.” Economics and Human Biology 2 (1): 45-55.

De Onis, Mercedes, Adelheid W. Onyango, Elaine Borghi, Amani Siyam, Chizuru
Nishida, and Jonathan Siekmann. 2007. “Development of a WHO Growth Ref-
erence for School-Aged Children and Adolescents.” Bulletin of the World Health
Organization 85 (9): 649-732.

Deaton, Angus. 2007. “Height, Health, and Development.” Proceedings of the
National Academy of Sciences 104 (33): 13232-13237.

Deaton, Angus. 2013. The Great Escape: Health, Wealth, and the Origins of Inequal-
ity. Princeton, NJ: Princeton University Press.

Demografiska databasen. 2013. “Folkméngd 1810—-1990.” Umea Universitet.
http://www.ddb.umu.se/tjanster/folkmangd/ (Accessed: Jan. 7, 2014)

Dowd, Jennifer Beam, Anna Zajacova, and Allison Aiello. 2009. “Early Origins of
Health Disparities: Burden of Infection, Health, and Socioeconomic Status in U.S.
Children.” Social Science & Medicine (1982) 68 (4): 699-707.

Dribe, Martin. 2000. Leaving Home in a Peasant Society : Economic Fluctuations,
Household Dynamics and Youth Migration in Southern Sweden, 1829—1866. Lund
Studies in Economic History 13. Lund: Lund University.

Dribe, Martin, and Christer Lundh. 2005a. “Finding the Right Partner: Rural Homo-
gamy in Nineteenth-Century Sweden.” International Review of Social History 50
(Suppl. S13): 149-177.

Dribe, Martin, and Christer Lundh. 2005b. “Gender Aspects of Inheritance Strat-
egies and Land Transmission in Rural Scania, Sweden, 1720-1840.” History of the
Family 10 (3): 293-308.

Dribe, Martin, and Christer Lundh. 2005c. “Retirement as a Strategy for Land Trans-
mission: A Micro Study of Nineteenth Century Rural Sweden.” Continuity and
Change 20 (2): 165—191.

Dribe, Martin, and Christer Lundh. 2009. “Status Homogamy in the Preindustrial
Marriage Market: Partner Selection according to Age, Social Origin, and Place
of Birth in Nineteenth-Century Rural Sweden.” Journal of Family History 34 (4):
387-406.

57



SOCIAL BODIES

Drukker, J. W., and Vincent Tassenaar. 1997. “Paradoxes of Modernization and
Material Well-Being in the Netherlands during the Nineteenth Century.” In Health
and Wealth during Industrialization, edited by Richard H. Steckel and Roderick
Floud, 331-378. The University of Chicago Press.

Dubois, Lise, Kirsten Ohm Kyvik, Manon Girard, Fabiola Tatone-Tokuda, Daniel
Pérusse, Jacob Hjelmborg, Axel Skytthe, et al. 2012. “Genetic and Environmental
Contributions to Weight, Height, and BMI from Birth to 19 Years of Age: An Inter-
national Study of Over 12,000 Twin Pairs.” PLoS ONE 7 (2): e30153.

Easterlin, Richard A. 2013. “Cross-Sections Are History.” Population and Develop-
ment Review 38 (Suppl. s1): 302-308.

Edvinsson, Rodney. 2013. “New Annual Estimates of Swedish GDP, 1800-2010.”
The Economic History Review 66 (4): 1101-1126.

Engerman, S. L. 1997. “The Standard of Living Debate in International Perspective:
Measures And Indicators.” In Health and Wealth during Industrialization, edit-
ed by Richard H. Steckel and Roderick Floud, 17-45. The University of Chicago
Press.

Engle, Patrice L., Margaret Bentley, and Gretel Pelto. 2000. “The Role of Care in
Nutrition Programmes: Current Research and a Research Agenda.” Proceedings of
the Nutrition Society 59 (01): 25-35.

Eveleth, Phyllis B., and James M. Tanner. 1976. Worldwide Variation in Human
Growth. 1 ed. Cambridge: Cambridge University Press.

Eveleth, Phyllis B., and James Mourilyan Tanner. 1990. Worldwide Variation in
Human Growth. 2™ ed. Cambridge: Cambridge University Press.

Finucane, Mariel M, Gretchen A Stevens, Melanie ] Cowan, Goodarz Danaei, John
K Lin, Christopher J Paciorek, Gitanjali M Singh, et al. 2011. “National, Regional,
and Global Trends in Body-Mass Index since 1980: Systematic Analysis of Health
Examination Surveys and Epidemiological Studies with 960 Country-Years and
9-1 Million Participants.” The Lancet 377 (9765): 557-567.

Floud, Roderick. 1989. “Measuring European Inequality: The Use of Height Data.”
In Health Inequalities in European Countries, edited by John Fox, 231-249.
Aldershot: Gower.

Floud, Roderick. 1998. “Height, Weight, and Body Mass of the British Population
Since 1820”. Working Paper 108. National Bureau of Economic Research.
http:/www.nber.org/papers/h0108.

Floud, Roderick, Robert W. Fogel, Bernard Harris, and Sok Chul Hong. 2011. The
Changing Body : Health, Nutrition, and Human Development in the Western World
since 1700. Cambridge: Cambridge University Press.

Floud, Roderick, Kenneth Wachter, and Annabel Gregory. 2006 [1990]. Height,
Health and History: Nutritional Status in the United Kingdom, 1750—1980. 1st ed.
Cambridge: Cambridge University Press.

58



INTRODUCTION

Fogel, Robert W., and Dora L. Costa. 1997. “A Theory of Technophysio Evolu-
tion, with Some Implications for Forecasting Population, Health Care Costs, and
Pension Costs.” Demography 34 (1): 49—66.

Fogel, Robert W., Stanley L. Engerman, Roderick Floud, Gerald Friedman, Robert
A. Margo, Kenneth Sokoloff, Richard H. Steckel, T. James Trussell, Georgia Vil-
laflor, and Kenneth W. Wachter. 1985. “Secular Changes in American and British
Stature.” In Hunger and History: The Impact of Changing Food Production and
Consumption Patterns on Society, edited by Robert I. Rothberg and Theodore K.
Rabb. Cambridge: Cambridge University Press.

Forssberg, Edvard. 1897. “Antropometriska Undersokningar Vid Ett Kavalleri-
regemente.” Tidskrift i Militdr Hélsovdrd 22 (2): 139—178.

Fridlizius, Gunnar. 1984. “The Mortality Decline in the First Phase of the Demo-
graphic Transition: Swedish Experiences.” In Pre-Industrial Population Change:
The Mortality Decline and Short-Term Population Movements, edited by Tommy
Bengtsson, Gunnar Fridlizius and Rolf Ohlsson. Stockholm: Almquist and Wiksell
International.

Fridlizius, Gunnar. 1989. “The Deformation of Cohorts. Nineteenth Century Mortal-
ity Decline in a Generational Perspective.” Scandinavian Economic History
Review 37 (3): 3—17.

Galobardes, Bruna, Valerie A. McCormack, Peter McCarron, Laura D. Howe, John
Lynch, Debbie A. Lawlor, and George Davey Smith. 2012. “Social Inequalities in
Height: Persisting Differences Today Depend upon Height of the Parents.” PLoS
ONE 7 (1): e29118.

Garcia, Jaume, and Climent Quintana-Domeque. 2007. “The Evolution of Adult
Height in Europe: A Brief Note.” Economics & Human Biology 5 (2): 340-349.

Garn, S. M., Shelly D. Pesick, and J. J. Pilkington. 1984. “The Interaction between
Prenatal and Socioeconomic Effects on Growth and Development in Childhood.”
In Human Growth and Development, edited by J. Borms, R. Hauspie, A. Sand, C.
Susanne, and M. Hebbelinck, 59—-70. New York and London: Plenum Press.

Golden, M H. 1994. “Is Complete Catch-up Possible for Stunted Malnourished Child-
ren?” European Journal of Clinical Nutrition 48 (Suppl. 1): S58-70.

Goldstein, H. 1971. “Factors Influencing the Height of Seven Year Old Children —
Results from the National Child Development Study.” Human Biology 43 (1): 92—111.

Grosse, Melanie, Kenneth Harttgen, and Stephan Klasen. 2008. “Measuring Pro-
Poor Growth in Non-Income Dimensions.” World Development 36 (6): 1021-1047.

Gustafsson, Anders, Lars Werdelin, Birgitta S. Tullberg, and Patrik Lindenfors.
2007. “Stature and Sexual Stature Dimorphism in Sweden, from the 10th to the
End of the 20th Century.” American Journal of Human Biology 19 (6): 861-871.

Haddad, Lawrence, Harold Alderman, Simon Appleton, Lina Song, and Yisehac
Yohannes. 2003. “Reducing Child Malnutrition: How Far Does Income Growth
Take Us?” The World Bank Economic Review 17 (1): 107-131.

59



SOCIAL BODIES

Hansen, Mary Eschelbach, and Farley Grubb. 2002. “Anthropometric versus Income
Measures of the Standard of Living: Issues of Theoretical Consistency”. Humanics
Ergonomics. http://www.humanics-es.com/anthrol1-13-02.pdf.

Harris, Bernard. 2004. “Public Health, Nutrition, and the Decline of Mortality: The
McKeown Thesis Revisited.” Social History of Medicine 17 (3): 379—-407.

Harris, Bernard, Martin Gorsky, Aravinda Meera Guntupalli, and Andrew Hinde.
2011b. “Ageing, Sickness and Health in England and Wales during the Mortality
Transition.” Social History of Medicine 24 (3): 643—665.

Harris, Bernard, Martin Gorsky, Aravinda Meera Guntupalli, and Andrew Hinde.
2012. “Long-Term Changes in Sickness and Health: Further Evidence from the
Hampshire Friendly Society.” The Economic History Review 65 (2): 719-745.

Hatton, Timothy J. 2013. “How Have Europeans Grown so Tall?” Oxford Economic
Papers. doi:10.1093/oep/gpt030.

Hatton, Timothy J., and Bernice E. Bray. 2010. “Long Run Trends in the Heights of
European Men, 19th—20th Centuries.” Economics & Human Biology 8 (3): 405—413.

Hatton, Timothy J., and Richard M. Martin. 2010. “Fertility Decline and the Heights of
Children in Britain, 1886-1938.” Explorations in Economic History 47 (4): 505-519.

Hauspie, Rc, M. Vercauteren, and C. Susanne. 1997. “Secular Changes in Growth
and Maturation: An Update.” Acta Paediatrica 86 (S423): 20-27.

Heintel, Markus, Lars G. Sandberg, and Richard H. Steckel. 1998. “Swedish Histori-
cal Heights Revisited: New Estimation Techniques and Results.” In The Biological
Standard of Living in Comparative Perspective, edited by John Komlos and Jorg
Baten. Stuttgart: Franz Steiner Verlag.

Hermanussen, M., C. Thiel, E. von Buren, M. D. R. de Lama, A. P. Romero, C. A.
Ruiz, J. Burmeister, and J. A. F. Tresguerres. 1998. “Micro and Macro Perspectives
in Auxology: Findings and Considerations upon the Variability of Short Term and
Individual Growth and the Stability of Population Derived Parameters.” Annals of
Human Biology 25 (4): 359-385.

Hiermeyer, Martin. 2010. “The Height and BMI Values of West Point Cadets after the
Civil War.” Economics & Human Biology 8 (1): 127-133.

Hoppe, Camilla, Christian Melgaard, and Kim F. Michaelsen. 2006. “Cow’s Milk
and Linear Growth in Industrialized and Developing Countries.” Annual Review
of Nutrition 26 (1): 131-173.

Hornell, Agneta, Hanna Lagstrom, Britt Lande, and Inga Thorsdottir. 2013. “Protein
Intake from O to 18 Years of Age and Its Relation to Health: A Systematic Litera-
ture Review for the 5th Nordic Nutrition Recommendations.” Food & Nutrition
Research 57. doi:10.3402/fnr.v5710.21083.

Howe, Laura D., Kate Tilling, Bruna Galobardes, George Davey Smith, David Gun-
nell, and Debbie A. Lawlor. 2012. “Socioeconomic Differences in Childhood
Growth Trajectories: At What Age Do Height Inequalities Emerge?” Journal of
Epidemiology and Community Health 66 (2): 143—148.

60



INTRODUCTION

Hultkrantz, J. Vilh. 1927. Uber Die Zunahme Der Kérpergrisse in Schweden in Den
Jahren 1840—1926. Uppsala: Norblads bokh.

Inwood, K., and E. Roberts. 2010. “Longitudinal Studies of Human Growth and
Health: A Review of Recent Historical Research.” Journal of Economic Surveys
24 (5): 801-840.

Johansson, Kent. 2004. Child Mortality during the Demographic Transition: A
Longitudinal Analysis of a Rural Population in Southern Sweden, 1766—1894.
Lund Studies in Economic History 30. Lund: Almqvist & Wiksell International.

Johansson, S. Ryan. 1994. “Food for Thought: Rhetoric and Reality in Modern
Mortality History.” Historical Methods: A Journal of Quantitative and Interdisci-
plinary History 27 (3): 101-125.

Johnson, Paul, and Stephen Nicholas. 1997. “Health and Welfare of Women in the
United Kingdom, 1785-1920.” In Health and Wealth during Industrialization, edit-
ed by Richard H. Steckel and Roderick Floud, 201-249. Chicago and London: The
University of Chicago Press.

Kiil, Vilhelm. 1939. Stature and Growth of Norwegian Men during the Past Two
Hundred Years. Oslo.

Klasen, Stephan. 2008. “Poverty, Undernutrition, and Child Mortality: Some Inter-
Regional Puzzles and Their Implications for Research and Policy.” The Journal of
Economic Inequality 6 (1): 89—115.

Koepke, Nikola, and Jorg Baten. 2008. “Agricultural Specialization and Height in
Ancient and Medieval Europe.” Explorations in Economic History 45 (2): 127-146.

Komlos, John. 2004. “How to (and How Not To) Analyze Deficient Height Samples.”
Historical Methods: A Journal of Quantitative and Interdisciplinary History 37
4): 160—-173.

Komlos, John. 2006. “The Height Increments and BMI Values of Elite Central
European Children and Youth in the Second Half of the 19th Century.” Annals of
Human Biology 33 (3): 309-318.

Komlos, John. 2009. “Anthropometric History : An Overview of a Quarter Century
of Research.” Anthropologischer Anzeiger 67 (4): 341-356.

Kramer, M. S. 1987. “Determinants of Low Birth Weight: Methodological Assess-
ment and Meta-Analysis.” Bulletin of the World Health Organization 65 (5): 663—
737.

Kuh, D L, Chris Power, and B Rodgers. 1991. “Secular Trends in Social Class and
Sex Differences in Adult Height.” International Journal of Epidemiology 20 (4):
100 —-10009.

Kungl. Arméforvaltningens sjukvardsstyrelse. 1931. Hdilso- Och Sjukvarden Vid
Armén Ar 1930. Sveriges Officiella Statistik. Hilso- Och Sjukvérd. Stockholm:
Kungl. Boktryckeriet / P. A. Norstedt & Soner.

Kuznets, Simon. 1955. “Economic Growth and Income Inequality.” The American
Economic Review 45 (1): 1-28.

61



SOCIAL BODIES

Larnkjeer, Anni, Stine Attrup Schreder, Ida Maria Schmidt, Marianne Horby Jorgen-
sen, and Kim Fleischer Michaelsen. 2006. “Secular Change in Adult Stature Has
Come to a Halt in Northern Europe and Italy.” Acta Peediatrica 95 (6): 754-755.

Lawson, David W., and Ruth Mace. 2008. “Sibling Configuration and Childhood
Growth in Contemporary British Families.” International Journal of Epidemio-
logy 37 (6): 1408—1421.

Lee, James Z., Tommy Bengtsson, Cameron Campbell and et al. 2009 [2004].
“Family and Community.” In Life under Pressure: Mortality and Living Standards
in Europe and Asia, 1700—1900, edited by Tommy Bengtsson, Cameron Campbell,
James Z. Lee, and et al. Cambridge, Massachusetts and London, England: The
MIT Press.

Lettre, Guillaume. 2011. “Recent Progress in the Study of the Genetics of Height.”
Human Genetics 129 (5): 465-472.

Li, Leah, and Chris Power. 2004. “Influences on Childhood Height: Comparing Two
Generations in the 1958 British Birth Cohort.” International Journal of Epidemi-
ology 33 (6): 1320-1328.

Li, Leah, A. D. Dangour, and Chris Power. 2007. “Early Life Influences on Adult Leg
and Trunk Length in the 1958 British Birth Cohort.” American Journal of Human
Biology 19 (6): 836—843.

Lundh, Christer. 1983. Levnadsstandarden - Indikatorer Och Mdtt : Engelsk Och
Svensk Debatt Om Lonearbetarnas Villkor 1750—1850. Meddelande fran ekonomisk-
historiska institutionen. Lund: Lunds Universitet.

Lundh, Christer. 1995. “Households and Families in Pre-Industrial Sweden.” Conti-
nuity and Change 10 (01): 33—68.

Lundh, Christer. 1999. “The Social Mobility of Servants in Rural Sweden, 1740—
1894 Continuity and Change 14 (1): 57-89.

Lundh, Christer. 2008. “Statarnas Loner Och Levnadsstandard.” In Statarliv - I Myt
Och Verklighet, edited by Christer Lundh and Mats Olsson, 113—165. Hedemora/
Moklinta: Gidlunds forlag.

Lundh, Christer. 2013. “Was There an Urban—rural Consumption Gap? The Standard
of Living of Workers in Southern Sweden, 1914-1920.” Scandinavian Economic
History Review. doi:10.1080/03585522.2013.794162.

Lundh, Christer, Satomi Kurosu, and et al., ed. forthcoming. Similarity in Differ-
ence: Marriage in Europe and Asia, 1700—1900. Cambridge, Massachusetts and
London, England: The MIT Press.

Lundh, Christer, and Mats Olsson. 2011. “Contract-Workers in Swedish Agriculture,
C. 1890s—-1930s: A Comparative Study of Standard of Living and Social Status 1.”
Scandinavian Journal of History 36 (3): 298-323.

Luo, Z. C., K. Albertsson-Wikland, and J. Karlberg. 1998. “Target Height as Pre-
dicted by Parental Heights in a Population-Based Study.” Pediatric Research 44
(4): 563-571.

62



INTRODUCTION

Luo, Z. C., and J. Karlberg. 2000. “Critical Growth Phases for Adult Shortness.”
American Journal of Epidemiology 152 (2): 125-131.

Maas, Ineke, and Marco H.D. van Leeuwen. 2005. “Total and Relative Endogamy by
Social Origin: A First International Comparison of Changes in Marriage Choices
During the Nineteenth Century.” International Review of Social History 50 (Suppl.
S13): 275-295.

Maddison, Angus. 2010. “Historical Statistics of the World Economy: 1-2008 AD.”
http://www.ggdc.net/MADDISON/oriindex.htm (Accessed: Jan. 16, 2014)

Malina, Robert M. 1987. “Nutrition and Growth.” In Nutritional Anthropology, edit-
ed by Francis E. Johnston, 173—-196. New York: Alan R. Liss, Inc.

Malina, Robert M. 2004. “Secular Trends in Growth, Maturation and Physical Per-
formance: A Review.” Anthropological Review 67: 3-31.

Maria-Dolores, Ramon, and José Miguel Martinez-Carrion. 2011. “The Relationship
between Height and Economic Development.” Economics and Human Biology 9
(1): 30—44.

Martorell, Reynaldo, and Jean-Pierre Habicht. 1986. “Growth in Early Childhood in
Developing Countries.” In Human Growth. A Comprehensive Treatise. Volume 3.,
edited by Frank Falkner and James Mourilyan Tanner, 2nd ed., 241-262. New York
and London: Plenum Press.

Martorell, Reynaldo, Charles Yarbrough, Aaron Lechtig, Hernan Delgado, and Ro-
bert E. Klein. 1977. “Genetic-Environmental Interactions in Physical Growth.”
Acta Peediatrica 66 (5): 579-584.

Mascie-Taylor, C.G. Nicholas, and G. W. Lasker. 2005. “Biosocial Correlates of Sta-
ture in a British National Cohort.” Journal of Biosocial Science 37 (02): 245-251.

Matijasevich, Alicia, Laura D. Howe, Kate Tilling, Ina S. Santos, Aluisio J. D. Bar-
ros, and Debbie A. Lawlor. 2012. “Maternal Education Inequalities in Height
Growth Rates in Early Childhood: 2004 Pelotas Birth Cohort Study.” Paediatric
and Perinatal Epidemiology 26 (3): 236—249.

McEvoy, Brian P., and Peter M. Visscher. 2009. “Genetics of Human Height.” Eco-
nomics & Human Biology 7 (3): 294-306.

McMichael, Anthony J., John W. Powles, Colin D. Butler, and Ricardo Uauy. 2007.
“Food, Livestock Production, Energy, Climate Change, and Health.” The Lancet
370 (9594): 1253—1263.

Miles, Andrew, and Bart Van de Putte. 2010. “How to Measure Class from Occupa-
tion.” Belgisch Tijdschrift Voor Nieuwste Geschiedenis XL (1-2): 87-109.

Moradi, Alexander. 2010. “Nutritional Status and Economic Development in Sub-
Saharan Africa, 1950—-1980.” Economics & Human Biology 8 (1): 16-29.

Moradi, Alexander, and Jorg Baten. 2005. “Inequality in Sub-Saharan Africa: New
Data and New Insights from Anthropometric Estimates.” World Development 33
(8): 1233—1265.

Mueller, William H. 1976. “Parent-Child Correlations for Stature and Weight among
School Aged Children: A Review of 24 Studies.” Human Biology 48 (2): 379-397.

63



SOCIAL BODIES

Olsson, Ulf. 1986. “Recent Research in Sweden on the Standard of Living during the
Eighteenth and Nineteenth Centuries.” Scandinavian Economic History Review 34
(2): 153-158.

Onland-Moret, N. C., P. H. M. Peeters, C. H. van Gils, F. Clavel-Chapelon, T. Key, A.
Tjenneland, A. Trichopoulou, et al. 2005. “Age at Menarche in Relation to Adult
Height: the EPIC Study.” American Journal of Epidemiology 162 (7). 623—632.

Ozaltin, Emre, Kenneth Hill, and S. V Subramanian. 2010. “Association of Maternal
Stature With Offspring Mortality, Underweight, and Stunting in Low- to Middle-
Income Countries.” JAMA: The Journal of the American Medical Association 303
(15): 1507-1516.

Peck, A. Maria Nystrom, and Olle Lundberg. 1995. “Short Stature as an Effect of
Economic and Social Conditions in Childhood.” Social Science & Medicine 41 (5):
733-738.

Pliktverket. 2000. “Resultat Frdn Monstringen. Statistik Fran 2000.” http:/www.
rekryteringsmyndigheten.se/PageFiles/503/statistik2000.pdf?epslanguage=sv.
(Accessed: Jan. 16, 2014)

Prince, Joseph M., and Richard H. Steckel. 2003. “Nutritional Success on the Great
Plains: Nineteenth-Century Equestrian Nomads.” Journal of Interdisciplinary
History 33 (3): 353-384.

Quaranta, Luciana. 2012. STATA Code to Transform Data Extracted from the Inter-
mediate Data Structure into Rectangular Episodes Tables. Lund University, Cen-
tre for Economic Demography. http://extract.sedd.ed.lu.se/ExtractionFileList.aspx.

Quaranta, Luciana. 2013. Scarred for Life : How Conditions in Early Life Affect
Socioeconomic Status, Reproduction and Mortality in Southern Sweden, 1813—
1968. Lund Studies in Economic History 59. Lund: Lund University.

Rasmussen, Finn, and Malin Johansson. 1998. “The Relation of Weight, Length and
Ponderal Index at Birth to Body Mass Index and Overweight among 18-Year-Old
Males in Sweden.” European Journal of Epidemiology 14 (4): 373-380.

Reuterswird, Elisabeth, and Franceska Olsson. 1993. “Skanes Demografiska Data-
bas 1646-1894: En Killbeskrivning.” Lund Papers in Economic History 33. Lund:
Lund University

Rice, Amy L., Lisa Sacco, Adnan Hyder, and Robert E. Black. 2000. “Malnutri-
tion as an Underlying Cause of Childhood Deaths Associated with Infectious
Diseases in Developing Countries.” Bulletin of the World Health Organization 78
(10): 1207-1221.

Riley, James C. 2001. Rising Life Expectancy : A Global History. New York: Cam-
bridge Univ. Press.

Rona, Roberto J., A. V. Swan, and D. G. Altman. 1978. “Social Factors and Height of
Primary Schoolchildren in England and Scotland.” Journal of Epidemiology and
Community Health 32 (3): 147-154.

Rosenbaum, S. 1988. “100 Years of Heights and Weights.” Journal of the Royal
Statistical Society. Series A (Statistics in Society) 151 (2): 276—309.

64



INTRODUCTION

Sandberg, Lars G., and Richard H. Steckel. 1980. “Soldier, Soldier, What Made You
Grow so Tall? A Study of Height, Health, and Nutrition in Sweden, 1720-1881.”
Economy and History 23 (2): 91-105.

Sandberg, Lars G., and Richard H. Steckel. 1987. “Heights and Economic History:
The Swedish Case.” Annals of Human Biology 14 (2): 101-110.

Sandberg, Lars G., and Richard H. Steckel. 1988. “Overpopulation and Malnutrition
Rediscovered: Hard Times in 19th-Century Sweden.” Explorations in Economic
History 25 (1): 1-19.

Sandberg, Lars G., and Richard H. Steckel. 1990. “Hard Times in 19th-Century Swe-
den: A Reply.” Explorations in Economic History 27 (1): 114—121.

Sandberg, Lars G., and Richard H. Steckel. 1997. “Was Industrialization Hazardous
to Your Health? Not in Sweden!” In Health and Welfare during Industrialization,
edited by Richard H. Steckel and Roderick Floud, 127-159. Chicago, I1l.: The Uni-
versity of Chicago Press.

Saunders, Shelley R., and Robert D. Hoppa. 1993. “Growth Deficit in Survivors and
Non-Survivors: Biological Mortality Bias in Subadult Skeletal Samples.” Ameri-
can Journal of Physical Anthropology 36 (Suppl. 17): 127-151.

Schaible, Ulrich E, and Stefan H. E Kaufmann. 2007. “Malnutrition and Infection:
Complex Mechanisms and Global Impacts.” PLoS Med 4 (5): ell5.

Scrimshaw, N. S. 2003. “Historical Concepts of Interactions, Synergism and Antag-
onism between Nutrition and Infection.” Journal of Nutrition 133 (1): 316S-321S.

Sharpe, Pamela. 2012. “Explaining the Short Stature of the Poor: Chronic Child-
hood Disease and Growth in Nineteenth-Century England.” The Economic History
Review 65 (4): 1475—1494.

Silva, Lindsay M., Lenie van Rossem, Pauline W. Jansen, Anita C. S. Hokken-
Koelega, Henriétte A. Moll, Albert Hofman, Johan P. Mackenbach, Vincent W. V.
Jaddoe, and Hein Raat. 2012. “Children of Low Socioeconomic Status Show Accel-
erated Linear Growth in Early Childhood; Results from the Generation R Study.”
PLoS ONE 7 (5): e37356.

Silventoinen, K, E Lahelma, and O Rahkonen. 1999. “Social Background, Adult
Body-Height and Health.” International Journal of Epidemiology 28 (5): 911-918.

Silventoinen, K. 2003. “Determinants of Variation in Adult Body Height.” Journal of
Biosocial Science 35 (2): 263-285.

Silventoinen, K., J. Kaprio, E. Lahelma, and M. Koskenvuo. 2000. “Relative Effect
of Genetic and Environmental Factors on Body Height: Differences across Birth
Cohorts among Finnish Men and Women.” American Journal of Public Health 90
(4): 627-630.

Silventoinen, K., E. Lahelma, O. Lundberg, and O. Rahkonen. 2001. “Body Height,
Birth Cohort and Social Background in Finland and Sweden.” European Journal
of Public Health 11 (2): 124—129.

65



SOCIAL BODIES

Socialstyrelsen. 2013. “Graviditeter, Forlossningar Och Nyfodda Barn — Medicinska
Fodelseregistret 1973-2011 — Assisterad Befruktning 1991-2010 : Bilaga 1.”
http://www.socialstyrelsen.se/publikationer2013/2013-3-27.

Soderberg, Johan. 1989. “Hard Times in 19th-Century Sweden: A Comment.”
Explorations in Economic History 26 (4): 477—491.

Spencer, N. J., and S. Logan. 2002. “The Treatment of Parental Height as a Biological
Factor in Studies of Birth Weight and Childhood Growth.” Archives of Disease in
Childhood 87 (3): 184-187.

Statistiska Centralbyran. 1933. Statistisk Arsbok Fér Sverige. Stockholm: Kungl.
Boktryckeriet / P. A. Norstedt & Soner.

Statistiska Centralbyréan. 1969. Befolkningsfordndringar 1967. Del 3. Hela Riket Och
Ldnen. Sveriges Officiella Statistik. Stockholm: Kungl. Boktryckeriet / P. A. Nor-
stedt & Soner.

Staub, K., F. J. Riihli, U. Woitek, and C. Pfister. 2010. “BMI Distribution/social Strat-
ification in Swiss Conscripts from 1875 to Present.” European Journal of Clinical
Nutrition 64 (4): 335-340.

Steckel, Richard H. 1995. “Stature and Standard of Living.” Journal of Economic
Literature 33 (4): 1903—1940.

Steckel, Richard H. 1998. “Birth Weights and Stillbirths in Historical Perspective.”
European Journal of Clinical Nutrition 52 (Suppl. 1): S16-20.

Steckel, Richard H. 2008. “Biological Measures of the Standard of Living.” Journal
of Economic Perspectives 22 (1): 129—152.

Steckel, Richard H. 2009. “Heights and Human Welfare: Recent Developments and
New Directions.” Explorations in Economic History 46 (1): 1-23.

Steckel, Richard H. 2013. “Biological Measures of Economic History.” Annual
Review of Economics 5 (1): 401-423.

Steckel, Richard H., and Roderick Floud, ed. 1997. Health and Welfare during Indus-
trialization. Chicago, I1l.: University of Chicago Press.

Steckel, Richard H., and Joseph M. Prince. 2001. “Tallest in the World: Native Amer-
icans of the Great Plains in the Nineteenth Century.” The American Economic
Review 91 (1): 287-294.

Stenberg, Anders. 2013. “Interpreting Estimates of Heritability — A Note on the Twin
Decomposition.” Economics & Human Biology 11 (2): 201-205.

Stephensen, Charles B. 1999. “Burden of Infection on Growth Failure.” The Journal
of Nutrition 129 (2): 534S—538S.

Subramanian, S. V., Emre Ozaltin, and Jocelyn E. Finlay. 2011. “Height of Nations:
A Socioeconomic Analysis of Cohort Differences and Patterns among Women in
54 Low- to Middle-Income Countries.” PLoS ONE 6 (4): €¢18962.

Subramanyam, Malavika A., Ichiro Kawachi, Lisa F. Berkman, and S. V. Subrama-
nian. 2011. “Is Economic Growth Associated with Reduction in Child Undernutri-
tion in India?” PLoS Med 8 (3): €1000424.

66



INTRODUCTION

Sunder, Marco. 2003. “The Making of Giants in a Welfare State: The Norwegian
Experience in the 20th Century.” Economics and Human Biology 1 (2): 267-276.
Sunder, Marco. 2004. “The Height of Tennessee Convicts: Another Piece of the

‘Antebellum Puzzle.”” Economics & Human Biology 2 (1): 75-86.

Svensson, Patrick. 2006. “Peasants and Entrepreneurship in the Nineteenth-Century
Agricultural Transformation of Sweden.” Social Science History 30 (3): 387—429.

Swinburn, Boyd A, Gary Sacks, Kevin D Hall, Klim McPherson, Diane T Finegood,
Marjory L Moodie, and Steven L Gortmaker. 2011. “The Global Obesity Pande-
mic: Shaped by Global Drivers and Local Environments.” The Lancet 378 (9793):
804-814.

Takahashi, Eiji. 1984. “Secular Trend in Milk Consumption and Growth in Japan
(Abstract).” Human Biology 56 (3): 427-437.

Tanner, J. M. 1990. Foetus into Man: Physical Growth from Conception to Maturity.
Cambridge, Mass.: Harvard University Press.

Tanner, J. M. 2010 [1981]. A4 History of the Study of Human Growth. Cambridge:
Cambridge University Press.

The 1,000 Days partnership. 2013. “1,000 Days.” http://www.thousanddays.org/.
(Accessed: Jan. 16, 2014)

The Food and Agriculture Organization of the United Nations, World Health Organi-
zation, and The United Nations University. 2004. “Human Energy Requirements.”
http:/www.who.int/nutrition/publications/nutrientrequirements/9251052123/en/
index.html.

The Global Burden of Metabolic Risk Factors of Chronic Diseases Collaborating
Group. 2013. “Global Burden of Metabolic Risk Factors of Chronic Diseases”.
School of Public Health, Imperial College, London.
wwwl.imperial.ac.uk/publichealth/departments/ebs/projects/eresh/majidezzati/
healthmetrics/metabolicriskfactors/. (Accessed: Nov. 6, 2013)

Tsuya, Noriko O., Feng Wang, George Alter, and James Z. Lee, ed. 2010. Prudence
and Pressure : Reproduction and Human Agency in Europe and Asia, 1700—1900.
Cambridge, Massachusetts and London, England: The MIT Press

Ulijjaszek, Stanley J. 2006. “The International Growth Standard for Children and
Adolescents Project: Environmental Influences on Preadolescent and Adolescent
Growth in Weight and Height.” Food and Nutrition Bulletin 27 (4): S279-S294.

Ulijaszek, Stanley J., and John Komlos. 2010. “From a History of Anthropometry to
Anthropometric History.” In Human Variation : From the Laboratory to the Field,
edited by C.G. Nicholas Mascie-Taylor, Akira Yasukouchi, and Stanley J. Ulijas-
zek, 183—197. Boca Raton/London/New York: CRC Press.

University of California, Berkeley and Max Planck Institute for Demographic
Research. 2013. “Human Mortality Database”. University of California, Ber-
keley (USA) and Max Planck Institute for Demographic Research (Germany).
www.mortality.org. (Accessed: Oct. 30, 2013)

67



SOCIAL BODIES

Van de Poel, Ellen, Ahmad Reza Hosseinpoor, Niko Speybroeck, Tom Van Ourti,
and Jeanette Vega. 2008. “Socioeconomic Inequality in Malnutrition in Devel-
oping Countries.” Bulletin of the World Health Organization 86 (4): 282-291.

Van de Putte, B., and A. Miles. 2005. “A Social Classification Scheme for Historical
Occupational Data. Partner Selection and Industrialism in Belgium and England.”
Historical Methods 38 (2): 61-94.

Van de Putte, B., and Patrick Svensson. 2010. “Measuring Social Structure in a Rural
Context. Applying the SOCPO Scheme to Scania, Sweden (17th—20th Century).”
Belgisch Tijdschrift Voor Nieuwste Geschiedenis XL (1-2): 249-293.

Van den Berg, Gerard J., Petter Lundborg, Paul Nystedt, and Dan-Olof Rooth. 2009.
“Critical Periods during Childhood and Adolescence: A Study of Adult Height
among Immigrant Siblings.” http:/ftp.iza.org/dp4140.pdf.

Van Leeuwen, Marco H. D., and Ineke Maas. 2011. HISCLASS: A Historical Inter-
national Social Class Scheme. Leuven: Leuven University Press.

Van Leeuwen, Marco H. D., Ineke Maas, and Andrew Miles. 2002. HISCO: Histor-
ical International Standard Classification of Occupations. Leuven: Leuven Uni-
versity Press.

Venkataramani, Atheendar S. 2011. “The Intergenerational Transmission of Height:
Evidence from Rural Vietnam.” Health Economics 20 (12): 1448—-1467.

Victora, Cesar Gomes, Linda S. Adair, Caroline Fall, Pedro C. Hallal, Reynaldo
Martorell, Linda Richter, Harshpal Singh Sachdev, and Maternal and Child
Undernutrition Study Group. 2008. “Maternal and Child Undernutrition: Conse-
quences for Adult Health and Human Capital.” Lancet 371 (9609): 302-302.

Victora, Cesar Gomes, M. de Onis, P. C. Hallal, M. Blossner, and R. Shrimpton.
2010. “Worldwide Timing of Growth Faltering: Revisiting Implications for Inter-
ventions.” Pediatrics 125 (3): E473—E480.

Walker, Christa L Fischer, Igor Rudan, Li Liu, Harish Nair, Evropi Theodoratou,
Zulfigar A Bhutta, Katherine L O’Brien, Harry Campbell, and Robert E Black.
2013. “Global Burden of Childhood Pneumonia and Diarrhoea.” The Lancet 381
(9875): 1405-1416.

Weir, David R. 1997. “Economic Welfare and Physical Well-Being in France, 1750—
1990.” In Health and Welfare during Industrialization, edited by Richard H. Steckel
and Roderick Floud, 161-200. Chicago and London: The University of Chicago
Press.

Werner, Bo. 2007. Growth in Sweden : Surveillance of Growth Patterns and Epide-
miological Monitoring of Secular Changes in Height and Weight among Children
and Adolescents. Stockholm: Karolinska Institutet.
http://diss.kib.ki.se/2007/978-91-7357-148-7/.

WHO Multicentre Growth Reference Study Group, and Mercedes de Onis. 2006a.
“WHO Child Growth Standards Based on Length/height, Weight and Age.” Acta
Peediatrica 95 (Suppl. 450): 76-85.

68



INTRODUCTION

WHO Multicentre Growth Reference Study Group, and Mercedes de Onis. 2006b.
“Assessment of Differences in Linear Growth among Populations in the WHO
Multicentre Growth Reference Study.” Acta Peediatrica 95 (Suppl. 450): 56—65.

Wilson, Sven E., and Clayne L. Pope. 2003. “The Height of Union Army Recruits
- Family and Community Level Influences.” In Health and Labor Force Participa-
tion over the Life Cycle - Evidence from the Past, edited by Dora L. Costa, 113—145.
Chicago, Ill.: University of Chicago Press.

Wingerd, John, and Edgar J. Schoen. 1974. “Factors Influencing Length at Birth and
Height at Five Years.” Pediatrics 53 (5): 737-741.

World Health Organization. 1995. “Physical Status: The Use and Interpretation of
Anthropometry.” WHO.
http://www.who.int/childgrowth/publications/physical status/en/.

World Health Organization. 2009. “WHO Guide to Identifying the Economic Conse-
quences of Disease and Injury”. World Health Organization, Department of Health
Systems Financing Health Systems and Services. http:/www.who.int/choice/
publications/d _economic impact guide.pdf.

Wright, Charlotte M., and Tim D. Cheetham. 1999. “The Strengths and Limitations
of Parental Heights as a Predictor of Attained Height.” Archives of Disease in
Childhood 81 (3): 257-260.

Wright, Charlotte M., and Louise Parker. 2004. “Forty Years on: The Effect of
Deprivation on Growth in Two Newcastle Birth Cohorts.” International Journal of
Epidemiology 33 (1): 147-152.

Young, Kristin, John H. Relethford, and Michael H. Crawford. 2008. “Postfamine
Stature and Socioeconomic Status in Ireland.” American Journal of Human Bio-
logy 20 (6): 726-731.

Zhang, Weiguo. 2011. “Month of Birth, Socioeconomic Background and Height in
Rural Chinese Men.” Journal of Biosocial Science 43 (06): 641-656.

Zijdeman, Richard L., and Paul S. Lambert. 2010. “Measuring Social Structure in
the Past. A Comparison of Historical Class Schemes and Occupational Stratifica-
tion Scales on Dutch 19th and Early 20th Century Data.” Belgisch Tijdschrift Voor
Nieuwste Geschiedenis XL (1-2): 111-141.

Zijdeman, Richard L. 2010. Status Attainment in the Netherlands, 1811—1941.
Spatial and Temporal Variation before and during Industrialization. Interuniversity
Center for Social Science Theory and Methodology.

69



PAPER 5







Information from conscript
inspections linked to the Scanian
Economic Demographic Database
— a description of the data

1. Background

The purpose of this paper is to describe the data collected from conscript
inspection lists and linked to a sample of the men included in the Scanian
Economic Demographic Database (SEDD, Bengtsson, Dribe, and Svensson
2012). I collected the data in 2010—2011 as a part of my dissertational work and
while employed by the Centre for Economic Demography, Lund University.
The text also describes the linking with and information added from Skan-
ska Knektregistret, a database on the hired militaries in Scania created by
genealogists. This text is intended to describe the collection process and the
included variables to enable the further use of the data and therefore describes
also variables that are not used in the dissertation. The text highlights prob-
lems and discusses limitations of the information that might not be obvious
without knowledge of the inspection and linking procedures. Despite the
focus on limitations and potential problems, it is the author’s opinion that the
data are useful and of high quality. The inspections present rare and valuable
insights into the health status of almost complete cross-sections of the young
adult male population. The value of conscript inspections as surveys of public
health was, most likely, realized from the start. The aggregated outcomes from
the inspections were published in the annual reports of the national author-
ities for public health from 1838 throughout the 19" century (see also, for
example, Berg 1853).

Universal conscription was introduced in Sweden in 1812 with the
so-called “beviring”.! There had been attempts with conscription and

1 The Swedish system of conscription is described in Ericson Wolke (1999).
Some additional information on the historical background can be found
in Creutzer (1975) and Tirén (1976). Tornquist (2002) places the Swedish
system in an international context. The organizational development is
thoroughly described by Personne (1970). Personne is an essential resource
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militias before 1812 as well. However, the “beviring” was the first universal
conscription and it was maintained, though renamed and modified on many oc-
casions, until 2009. More important, for the use of information from conscript
inspections as a source for scientific research, is that the inspections show a
large degree of organizational continuity and uniformity over time (Personne
1970). Sweden was not the first country to have universal conscript inspections.
However, it is one of the few countries where the inspection lists have been kept
for the whole time period. The Swedish data also have the advantage that, even
if it were possible to be exempted from duty, this was in practice rare.

2. The collection and linking of the data

2.1 The sample frame

The earliest inspection lists from Scania kept in the archives are from 1817.
Men born in 1796 were therefore the first birth cohort looked for in the
archives. The hired militaries in Skanska Knektregistret are sometimes born
before 1796. For individuals born after 1950, inspected from 1969 onwards,
the inspection results are digitized and available from “Rekryteringsmyndig-
heten” (formerly “Pliktverket” and before that “Vérnpliktsverket”). Data were
thus collected for cohorts born 1796—1950, inspected in 1817—1968.

Data were collected for men in the five parishes Kagerdd, Kévlinge, Halm-
stad, Hog and Sirekopinge for the period 1817 until 1915. For inspections
held from 1916 onwards (cohorts born 1895 and later), only men in Kigerdd,
Kévlinge and Hog were searched for. At the time when the archival work was
carried out, the database had not yet incorporated information for Halmstad
and Sirekopinge for people born after 1895.

The data collection was designed to analyze the influence of childhood
conditions on height achieved at the age of inspection. The sample was
therefore limited to men with known family backgrounds. Known family
background was operationalized as having a non-missing value for the first

when using the material from the Swedish conscript inspections. The materials
kept in the Military Archives are also described in Soderberg (1989). The
procedures for conscript inspections are further described in Creutzer (1975)
and Lundstrom (1993, 86—119), Hultkrantz (1927) is also useful. The proce-
dures for the inspections after 1968 are thoroughly described in Otto (1976).
The regulations of conscript inspections, especially the physical examina-
tions, were carefully catalogued by Gunnar Olofsson in two unpublished
manuscripts (Olofsson 2012c¢; Olofsson 2012b).
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name of the father. This was chosen as an easy condition to implement in the
file used during the archival work. The condition had the unfortunate side
effect that illegitimate children were excluded from the sample. For unknown
reasons I also looked up some individuals without a known name of the father
in the conscript inspection lists. Information on hired militaries was also
gathered from Skanska Knektregistret. This linking was not conditioned on
having a known name of the father in the SEDD even though this information
was used in this linking when available.

For the birth cohorts 17961921, it was necessary to know the place of
residence around the age of inspection since the lists were organized geograph-
ically. The sample was therefore limited to men with any presence in any one
of the five (three after 1916) SEDD parishes between ages 17 and 24 years.
For the birth cohorts 1922-1950, it was enough if the man was inspected in
Scania to find him. Information on some of the birth cohorts 1924—1945 could
be found even if they were not inspected in Scania.

At the time when the archival work was carried out, individuals were not
linked if moving between parishes in the SEDD. If an individual or family
moved from one of the database parishes to another, they appeared as dif-
ferent individuals or families. I therefore linked men who moved between the
parishes or had the same (or very similar) names and birth dates in the sample
frame. The linking was important to ensure that the links were accurate. Men
with the same (or very similar) names were often present in the parishes. By
linking movers, it was possible to utilize as much of the available informa-
tion as possible to get the links right. By using all the available information,
it was also possible to find migrants who would otherwise have been lost.
Altogether, 1521 observations were found for 908 of the men included in the
sample frame that I judged to be the same individual. After I had collected
the data all individuals were linked between the parishes in the SEDD. Not
all of the links I made within the sample frame were judged to be accurate
in the later linking of the SEDD. It is therefore uncertain if these links are
accurate or attributed to the wrong individuals. There is a variable indicating
586 uncertain links and thus potentially problematic observations in the file
available from the SEDD. These observations have always been excluded in
the studies presented in this dissertation.

The criteria described above resulted in a sample frame of 9432 men. In
total, 1521 (16%) of these were judged by Oberg as appearing more than once
in the file, leaving 7911 men to look for in the archives.

2.2 The archival sources from the conscript inspections

The main source material used for the data collection was the lists created
at the inspections. These lists were set up in collaboration between the civil
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registration authorities and the military. The priest or the parish office was
obliged to set up lists each year of the men who had to appear for inspec-
tion based on the catechetical examination registers (‘“husforhorsldngder”)
and later on the local population registers (“forsamlingsbocker”) (Personne
1970). The men consequently appear in the inspection lists sorted by parish
and were also inspected together by parish. Until 1886, the lists were set up
by parish within each civilian administrative area (“hdrad”) and after 1886
by parish within military administrative areas based on the recruitment areas
of the regiments.? Over time, attempts were made to make each parish part
of only one military administrative area. There were many minor changes to
the borders of the administrative areas, but overall the underlying principle
of the inspections and inspection lists remained the same (Personne 1970;
Ténneryd 2002). From 1953, the inspection lists were set up by larger military
regions, approximately corresponding to civilian provinces (“lan”), and these
lists were sorted by personal id numbers.

The inspections were led by a board consisting of military officers and
civil representatives (Tanneryd 2002; Personne 1970). During the 19" cen-
tury, the board included the regional governor (“landshévding”) or a repre-
sentative of the governor. Several versions were made of the inspection lists.
The lists of all men who had to appear for inspection, as discussed above,
were used during the inspections. These included information on all men,
regardless of the outcome of the inspections. After the inspections, lists of all
men who had been accepted as conscripts were set up and sent to the regional
military offices and to the general command in Stockholm. These lists are
kept in the Military Archives (“Krigsarkivet”) but, as mentioned, only include
the accepted men. Before 1861, only the lists set up at the inspections include
information on all the inspected men. Two copies were made of these lists,
one of these was kept by the governor’s office (“landskonteret™), and these
have often been preserved in the regional archives (Table 5.1). From 1861
onwards, complete lists have been kept in both the regional and the military
archives. The lists in the regional archives cover the civilian administrative
regions and are organized differently from the military lists. Since the civilian
administrative areas, mostly province (“ldn”’), were larger than the military
areas used for the military’s lists, I used the civilian lists when available.

2 Some of the changes to the borders of the military administrative areas in Scania can
be seen in Kjellqvist (1994). Directories stating to which military area each parish
belonged are available in the Military Archives (“Krigsarkivet”).
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TaBLE 5.1 Summary of the contents in the different 19" century inspection
lists

Year of inspection
Source —1860 1861—
Civilian inspection lists Everyone summoned and Everyone summoned and
(Archive: “Landskontoret”) | inspected inspected
The military’s inspection lists | Only the accepted men Everyone summoned and
(Archive: “Krigsarkivet” inspected

The men who could not be found in the inspection lists were looked for in
other sources when possible. The navy and coastal artillery had a centralized
registration of conscripts before the other branches of the military, and thus
conscripts not found in the inspection lists (born 1921-1930) could be looked
for in these archives. For the cohorts born between 1931 and 1945, the cards
set up at the physical examinations, at the universal inspection and at the
beginning of the training have been archived by the central conscription aut-
hority (Vérnpliktsverket med varnpliktskontoren — Bergslagens varnplikts-
kontor, Centrala ldkarhandlingsarkivet). These archives consist of thousands
of boxes with cards in envelopes sorted by personal id number. By using these
archives, it was possible to find almost everyone looked for born between
1931 and 1945.

Information from Skanska Knektregistret was also linked to the men in
the SEDD. Skanska Knektregistret is a registry of (almost) all hired militaries
in Scania created by genealogists.’ The inspections of the hired militaries also
included a physical examination and these men also had their height measured
(Sandberg and Steckel 1987).

2.3 Ethical review

Access to the 20™ century inspection lists was tested and approved through
the Military Archives (Dnr KrA 43-2011/389). This data collection was
carried out as a part of the project Economic Demography in a Multi-
Generational Perspective (“Ekonomisk demografi i ett flergenerations-
perspektiv”). The project was approved (date of decision Dec. 8, 2010) by the
Regional Ethical Review Board in Lund (“Regionala Etikprovningsndmnden,
Lund”).

3 Information on the Skénska Knektregistret can be found at
http://www.sgf.m.se/knektar.htm (Accessed: March 6, 2012).
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2.4 Quality of the sources

Until 1950, most inspections were held during spring. The lists were created
around New Year and thus they contain the men who were noted as living in
the parish at that time (Kjellqvist 1994). There are sometimes notes in the lists
about moves taking place after the creation of the lists. Moves were some-
times missed or unregistered and some men therefore appear twice in the
lists. In the aggregated statistics from 29 inspections in Malmdhus province
between 1824 and 1872, on average 0.7 percent of the names in the lists were
due to administrative errors. Comparing the aggregated statistics of the total
number of listed men with the figures of men in the relevant age group
(Human Mortality Database 2012) shows that the problems with the excess
coverage of the lists might have increased between 1838 and c.1880 (results
not shown). After 1880, the probable over-coverage remains more or less con-
stant. The average over- and under-coverage is close to zero but in a few years
is as large as 10 percent.*

The inspection lists are missing in the archives for some years. Inspections
were not held in all years during the first half of the 19" century (Berg 1853;
Hultkrantz 1927, 12). The inspections were, for example, sometimes cancelled
because of epidemics. There were no inspections in northern Scania in the
years 1827, 1832 and 1836. The cohorts were also not always inspected in the
year they were supposed to. These cohorts were instead summoned in the
following year. In northern Scania, only one cohort, men born in 1816, was
never summoned and inspected. Inspection lists are also missing in both the
regional and the Military Archives for the cohort born in 1832. There can still
be a few observations for these cohorts on volunteers for earlier conscription
or hired militaries inspected in other years.

A few groups were exempted from the inspections. Hired militaries were
exempted from conscription. Some of them were found through Skanska
Knektregistret but it is likely that some of the men who could not be found
were hired militaries without this being known. Approximately 5 percent of
the men successfully linked were hired militaries around the age of conscrip-
tion even if the share changed over time (Paper 1, Table 1.1). The share in the
sample is similar to the estimates reported by Hultkrantz (5% : 1896a; 7% :
1927, 36f). Hultkrantz (1896b, 17) writes that Scania was the province with
the largest share of young men employed by the military (8.5%).

Some other groups were also exempted from conscription (Larsson
1999). According to Hultkrantz and Personne, some public servants, such as

4 For evaluations of this issue for cohorts born after 1950 see, for example, Otto (1976)
and Neovius and Rasmussen (2008).
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postmen, were exempted (Hultkrantz 1927, 12; Personne 1970). The share
exempted is reported in unpublished aggregated statistics for 74 inspections
in the Malmohus province, 1824—1872. The share exempted increases from
the early 1860s to reach 3—5 percent. Before 1860, the share is very small, only
once reaching 1 percent.

Criminals and individuals who had lost their civic trust (“medborgerliga
fortroende) were also exempted. This group is only included for less than
half of inspections with an average of about 2.5 individuals per year in the
entire Malmdhus province, 1824—1872.

Until 1860, it was also possible to hire a substitute to take one’s place in
military service (Tornquist 2002). This was not allowed after 1860 but until
1872, it was still possible to pay a fee to be freed from duty. This does not
seem to have been very common. In the data collected for the SEDD, there are
only six cases where someone hired a substitute. In the Malmohus province,
only on average 1.3 percent of the men hired a substitute during the years
1824—-1872. Men who paid the fee seem to have been inspected before doing
so and are included in the lists.

Severely handicapped men did not have to present themselves at inspec-
tions. They could be rejected based on attestations from the parish priest or
a doctor. This information was included in the inspection lists. It was not
always clear in the lists if the man had been present at the inspection or not.
Unfortunately I also did not indicate which men that had not appeared for
inspection even when this was stated in the lists.

Some men appeared for inspection before they reached the age for com-
pulsory conscription. The number of volunteers for earlier conscription
increased in the years preceding increases in training time. This can be seen
in the published statistics from inspections (results not shown). During the
years 1902—1914, on average 9 percent of the relevant age group had already
been inspected and accepted. One could not be inspected and rejected being
below the normal age of inspection. Men who were not tall or fit enough
for training still had to appear for inspection once they reached the ordinary
conscription age. Accepted volunteers for earlier conscription were therefore
on average taller and healthier than the overall average population.

Foreign citizens were exempted from conscription duty in the 19% century.
In a few cases, it was noted in the inspection lists that the man was a foreign
citizen and he was then struck from the list. It is not known if such men had
to appear for inspection later if they became Swedish citizens before the end
of conscription age. In the mid-20™ century, immigrants had to appear for
inspection in the year after they gained their citizenship if they were still
within the age of conscription (Anonymous 1961, 2). By then, the age of con-
scription had been extended to 47 years.
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Some men just skipped coming to the inspections. They could be forced
to come by the civilian authorities, and these men were looked for during all
the years when they were in the age of conscription. During most of the 19*
century, this meant five years (ages 2025 years). About 4 percent of the listed
men did not show up for inspection in the aggregated statistics from Malmo-
hus, 1824—-1872. A parliamentary investigation in 1891 concluded that across
Sweden, 13—15 percent of the listed men had been missing from inspection
during the last few years (Tanneryd 2002, 30) . Most of these had appeared
in another place or came to inspections in some of the following year(s); thus,
only about 5 percent were never inspected by the military.

One group that did not show up for inspections was emigrants. In the
SEDD sample, 124 men were noted in the inspection lists as having moved
out of the country. The share of the sample was always quite small, but in
some years, it reached almost 5 percent. The share increases for the years
when emigration from Sweden was at its highest (Bohlin and Eurenius 2010).
It was sometimes rumored that men emigrated to escape conscription. This
seems unlikely but it could be that some said they were going to emigrate to
avoid conscription (Tirén 1976).

In addition, internal migrants were harder to find (both for the contempo-
rary authorities and for me in the archives). For the birth cohorts 1796-1921, it
was only possible to find the men if they had moved into or out of the database
parishes during the ages 17-24 years. Moreover, they could only be found if
they were staying in the parish of origin or destination at the age of inspection.

Another group that was not exempted from conscription duty but which
were still hard to find information on was seamen. From 1886, seamen,
defined as being registered in any one of the non-geographical parishes called
“sjdmanshus”, were to serve in the navy (Personne 1970). Naval pilots, light-
house workers and lifeguards were also enlisted to the navy (Tanneryd 2002).
Assignment to the navy could be carried out without inspection. Seamen were
still exempted from inspection in 1961 (Anonymous 1961). Moreover, since
these men were quite often away working on a ship or maybe because they
knew they could be exempted, they were oftentimes missing at inspections.
They could be inspected, and rejected, at the “sjdomanshus”. In cases where
the men were included and found in the ordinary inspection lists or in the
lists from the “sjomanshus”, some information, such as height, is oftentimes
missing.

Students are another group that were hard to find in the lists. They were
not exempted from service but could be inspected and could conduct their
training in the town where they were studying (Tirén 1976; Larsson 1999). In
Lund, the university town closest to the SEDD area, this was possible until
1869.
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The men who did not want to participate in military training always had
an incentive to shirk or to simulate health problems. The extent of shirking is
of course impossible to estimate. There are always examples with universal
conscription of how men tried to simulate sickness or disability to be freed
from duty (Lundstrom 1993; Ericson Wolke 1999). The military has always
tried to counteract this and see through the fraud. However, it is not certain
whether they always had an incentive to force these men to participate in
the military training since they might cause problems and would anyway not
become well-motivated soldiers. The possibility of shirking is important to
remember when using the data but it is not certain that this would cause any
systematic bias.

2.5 The linking procedure

A similar method was used for linking almost all cohorts (Table 5.2).° Linking
was carried out based on name, date or year of birth and place of residence.
Information on moves from the SEDD was also used to check the places of
residence and to find men having moved outside the database parishes. Until
1860, no date of birth was given in the inspection lists. From 1861, the inspec-
tion lists include a date of birth, which was then used in the linking. Some
discrepancies between dates of birth or names were accepted. These links
were checked carefully and they required the man to live in the expected place
and have the right date of birth or name. All uncertain links from before 1861
were checked using the catechetical registers, which contain dates of birth.
Uncertain links from 1861 onwards were also sometimes checked to see if
any discrepancies in names or dates of birth could be confirmed. The SEDD
contains different names and dates of birth for many individuals. The sample
frame only included the most certain ones. All men found outside the data-
base parishes were looked for in the catechetical registers (and later, parish
books) if there were any uncertainties. Altogether, 491 men were searched for
in catechetical registers or parish books. Of these, 430 (88%) of the links were
confirmed, 42 (8%) were discarded as erroneous and another 19 (4%) could
not be found and confirmed and were therefore discarded.

Individuals who were supposed to be inspected in 1878—1882, 1888—1892
or 1898-1902, who could not be found using the method described above,
were searched for in the published databases of the censuses of 1880, 1890
and 1900. Searches were made for 125 individuals. Of these, 99 individuals

5 Instructions on how to find a conscript in the Military Archives can be found in
Soderberg (1999, 80) or the in instructions available at the Military Archives (Schneck
1976) or at their website (Anonymous 2012).
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could be found with certainty. In five cases, the results were uncertain and 21
individuals could not be found at all in the censuses. The information from the
censuses was then used to find the men in the inspection lists.

Men born in 1922 or later could be searched for in a printed version of a
previously computerized administrative database of military personnel, most-
ly hired militaries and conscripts. The lists primarily contain individuals born
1922-1954. Some hired militaries and other personnel, as well as men in the
voluntary militia (“hemvérnet”), born before 1922 are also included. Some
individuals born 1955-1959 are apparently also included. It is not exactly
clear from the description of the creation of the register who was included or
excluded from the register. The most important exemption from the register is
that men who were rejected at first inspection not are included. The register,
as available in the Military Archives, consists of bound printouts of the data
file where the entries are sorted by Swedish personal id number (“person-
nummer”’). Except name and personal id number, the lists holds a 3+3-+1 digit
code primarily stating the unit or branch of the military where the individual
was registered, and until 1953 a military id number (“véarnpliktsnummer”).
The code stating the troop and/or the military id number can be used to find
the man in the inspection lists. This also made it possible to find the men when
the place of residence at inspection was not known from the SEDD.

Linking information from Skénska Knektregistret was carried out cau-
tiously including only men with exactly the same date and parish of birth and
name. Names of the father and date of death were also used when available.
Many hired militaries changed their surnames. Both the old and new names
are given in Skénska Knektregistret, which also proved to be helpful.

TaBLE 5.2 Summary of the procedure for linking information from conscript
inspections with the Scanian Economic Demographic Database

Birth Materials used Requirements;
cohorts Required information besides name and date
of birth
1796-1921 | Inspection lists + census material | Known place (parish) of residence at the time
from 1880, 1890 and 1900. of inspection.

1922-1930 | Inspection lists + “Lokalregistret” | Known place (parish) of residence if not
included in the “Lokalregistret”. (The men
were also looked for in the navy and coastal
artillery registers.)

1931-1945 | Inspection lists, “Lokalregistret” | Known place of residence if not included in

and registry cards ("Centrala the “Lokalregistret” and missing from the
lakarhandlingsarkivet”) “Centrala ldkarhandlingsarkivet”.
1946-1950 | Inspection lists Residence within southern Sweden

(approximately Scania) at time of inspection.
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3. Outcome of the linking

3.1 Linking the conscript inspection materials

I could link 6110, or 77.2%, of the 7911 men looked for to an observation in
the inspection lists (Figure 5.1). For 31 men, the inspection lists did not pro-
vide any useful information. Altogether, 5867 men were found and had been
inspected at least once, corresponding to 74.1 percent of the sample frame.

FiGure 5.1 Summary of the outcome of the linking of conscript inspection
data to the Scanian Economic Demographic Database

Sample frame, N = 9432

y

Removing individuals judged to appear more than once, N = 7911 (100%)

y

Found and linked, N = 6110 (77.2%)

Not found, N = 1409 (17.8%) || Not attempted, N =392 (5.0%)

Found and linked + ever inspected, N = 5867 (74.1%)

Uncertain links, N = 586 || Skanska Knektregistret, N =272

During the first half of the 19" century, the inspection lists were sometimes
missing in the Regional and/or Military Archives. This of course lowered
the share linked. There are only a few observations available for some birth
cohorts for this reason.® For most years, about 80 percent of the men searched
for in the archives could be found (Figure 5.2). There are no drastic changes in
the share successfully linked over time save for the years when the inspection
lists are missing from the archives. Figure 5.2 also includes 1817 for which
lists of accepted men from a few of the administrative areas were found in the
Military Archives.

6 The cohorts with only very few linked observations are: (1791), 1796, 1800-1802,
1816, 1832-1836, 1862, 1864—1865.
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FiGure 5.2 Successful links as a share of the sample frame by year of birth

1INt

Share of the sample frame found and linked

T T T T T T T T T T T T T T T T
1800 1850 1900 1950
Year of birth

Note: Calculations based on the file delivered to the SEDD.

The introduction of the conscript army in 1902 (men born 1881 onwards) led
to a stricter enforcement of the rules and improved the organization of the
inspections. This led to somewhat better possibilities to find the men in the
inspection lists. Because the requirements for finding the men were reduced
with the birth cohorts 1922 onwards, the share successfully linked increased
a bit after that. The armament in Sweden during World War II led to many
volunteers for earlier conscription and some men being inspected at extra
inspections. It was more difficult to find the men in the inspection lists during
these years. For men born after 1945, it was no longer possible to look for
them in the centralized archive with medical records. This lowered the share
successfully linked for the last cohorts. It is likely that some of the men not
found in the lists from 1968 were inspected in the following year.

The number of observations per birth cohort increases over time, espe-
cially with the fast population growth in Kévlinge from the 1880s onwards
(Figure 5.3 and Introduction, Figure 6). The reasons for the spike in the num-
ber of observations on men born in the mid-1940s and inspected in the early
1960s are unknown but it was easier to find these men in the lists (Table 5.3).
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FiGure 5.3 Number of observations per year of birth

100
|
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40
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Year of birth

Note: The figure is based on the file extracted from SEDD (Dec. 17, 2012).

3.2 Skanska Knektregistret

Altogether, 272 matches were found and these are included in the SEDD.
These men were inspected between 1811 and 1919. Some of the men enlisted
as hired soldiers were quite young at enlistment. It is therefore necessary to
check the age at inspection when using, for example, information on height. In
two cases where heights were available both from Skanska Knektregistret and
the inspection lists, the difference between the two measures was too large
to be plausible for the given time span. These links were therefore discarded.
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3.3 Systematic patterns in the outcome of the linking’

Logistic regressions were used to look for systematic patterns of who in the
sample frame was found in the inspection lists. The background information
used in this analysis was the place and year of birth, parish and socioeconomic
status of the family. Men born in any of the five SEDD parishes were com-
pared to men born outside these parishes. The other parish variables were
defined based on the first digit in the database identification number indicating
the parish where the men first appeared in the database area. The men moving
from one database parish to another were indicated as internal migrants.

The socioeconomic background of the family is based on the occupation of
the father at the birth of the inspected man (see Paper 1 for more information).
The change over time in the likelihood of finding the men in the lists was
investigated using dummies for men born in different periods of years. The
periodization follows the changes in the information required to find them
in the lists (Table 5.2) and in the sample frame (Section 2.1). Healthy and fit
men born before 1840 could be asked to appear for inspection in the following
year(s) if they were shorter than the minimum height required. This regulation
did not affect the first four cohorts but this group was too small to indicate
separately. Since the men in Halmstad and Sirekdpinge were not looked for
in the lists from 1916 onwards, the outcome was investigated by splitting the
sample for men born in or before 1895 and 1896 onwards.

The results from the logistic regressions show that there unfortunately are
some systematic patterns in who was found and inspected (Table 5.3). The
dependent variable is dichotomous with one indicating that the man was found
in the lists and had been inspected. Odds ratios above one therefore indicate
a higher chance of the man being found and ratios below one a lower chance.

7 The following section is based on analyses of the file with conscript inspection data
available from the Centre for Economic Demography, Lund University. There are
6073 observations in this file. This file was linked to the SEDD Version 3.1 (Bengts-
son, Dribe, and Svensson 2012, extracted Dec. 17, 2012). A sample frame was gener-
ated following the steps presented in Section 2. The men were chosen conditioning on
having a SEDD identification number for the father instead of having the first name of
the father. The sample frame in this version of the database consists of 7985 individ-
uals. In total, 5506 (69.0%) of these men were found in the lists and ever inspected
in the strict sense of ever having been accepted, rejected or temporarily rejected (to
grow or recover from illness) at a conscript inspection or having been inspected as
a hired military (at a conscript inspection or otherwise). Another 420 men not in the
SEDD Version 3.1 sample frame also have information from the inspections.
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TaBLE 5.3 Systematic patterns in who was successfully linked and inspected

Men born:
1796-1896 1897-1950
Variable Share of sample (%) | Odds ratio Odds ratio
Not born in a SEDD parish 46 ref. ref.
Born in a SEDD parish 54 0.78 ** 0.90
Parish
Kavlinge 29 ref. ref.
Hog 8 0.72 ** 0.72 **
Kagerdd 36 1.04 0.98
Halmstad 7 0.51 *** —
Sirekdpinge 10 0.41 *** —
Internal migrant 9 0.60 *** 0.46 ***
Occupation of father
Missing 42 0.62 **%* 0.64 ***
Low-skilled worker 45 ref. ref.
Skilled worker 12 0.90 1.27 *
Farmer 16 1.15 1.84 **
Non-manual occ. 7 0.69 ** 0.94
Landholding
Landless 78 ref. ref.
Small-scale 7 1.52 % 1.78 **
Large-scale 15 1.05 1.10
Year of birth
1796-1839 18 ref. —
1840-1865 16 1.12 -
1866-1915 34 0.73 #** —
1916-1921 4 - ref.
1922-1930 18 — 0.79 **
1931-1945 7 — 2.53 #**
1946-1950 3 - 1.14
Constant 2.95 *H* 4.50 ***
N 4470 3515

Note: Statistical significance is indicated as follows, * p <0.10, ** p <0.05, *** p <0.01

Migrants were always harder to find. This can be seen from the lower chance
of finding internal migrants. Men born in the parishes were also somewhat
harder to find, especially in the earlier period when it was important to know
where the men lived. The sample frame for these men was conditioned on
presence in the database parishes at some point between ages 17 and 24 years.
The men born in the five parishes had a longer time during which they could
move away than men who only appeared in the parishes later in life. Men in
Hog, Halmstad and Sirekdpinge were harder to find than men in Kévlinge and
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Kégerdd. There were fewer people living in Hog, Halmstad and Sirekdpinge
so this probably worked to increase the probability of these men migrating
across a parish border (see Introduction, Figure 6).

There were also differences depending on the men’s socioeconomic back-
ground. Men for whom there is no information on the occupation of the
father at their birth were found less often than others. Having a father with a
non-manual occupation also lowered the probability somewhat in the earlier
period. This might be because they were more often students and therefore
harder to find in the lists.® Sons of farmers were found more often than others.
A possible explanation could be that they had a lower propensity to move out
of their parents’ households than other groups (Dribe 2000; Dribe and Stan-
fors 2005). Sons of skilled manual workers were also found more often than
other groups from 1916 onwards. There was no difference in the likelihood
of finding sons from landless households and households with access to large
amounts of land. Sons in households with access to small amounts of land
were found more often than other groups.

It was easier to find the men inspected from 1936 onwards (born 1916 and
later). It was apparently more difficult to find the men born 1866—1915 than
men born before 1866. The possibility of using the register of all inspected
men (“Lokalregistret”) for men born from 1922 onwards did not improve
the chance of finding them compared with men born 1916—1921 when it was
necessary to know their place of residence. The possibility of using the cen-
tralized register (“Centrala likarhandlingsarkivet) for men born 1931-1945
increased the chance of finding them a lot. The last five cohorts were back at
similar levels to the other men born in the mid-20' century.

3.4 Checking the links

As mentioned above, uncertain links were checked using the catechetical
registers and parish books. Besides this, and the search for individuals
appearing more than once in the SEDD, one other method was used to check
the links. From 1887 to 1952, conscripts were assigned a military id number. A
search for individuals with identical military id numbers was also conducted
after finishing the archival work and two collection errors were found. In
these cases, it was possible to determine which link was accurate, so the
errors were corrected and the false links discarded.

8 Students were harder to find both because they migrated to study and because they
were inspected at separate inspections during the 19" century (see Section 2.4).
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TABLE 5.4 Overview of the information from conscript inspections linked to
the Scanian Economic Demographic Database

Years of 1811- 1861— 1887- 1902- 1942- 1949- 1953
inspection 1860 1886 1901 1941 1948 1952 1968
Years of 1790- 1840- 1866— 1891- 1922- 1929- 1934
birth 1839 1865 1890 1921 1928 1933 1950
Name Yes” Yes Yes Yes Yes Yes Yes
Place of Yes Yes Yes Yes Yes Yes Yes
residence
Date of birth | Only year | Yes Yes Yes Yes Yes Yes
Date of Approxi- | Approxi- | Mixed Exact Mixed Exact Exact
inspection mate mate
Place of Geo- Geo- Military | Military |Military | Military | Military
inspection graphical | graphical |area area area area area
area area
Height Yes Yes Yes Yes Yes Yes Yes
Weight No No No No Some Yes Yes
Chest No No No A few A few Yes Some
circumference
Inspection Yes Yes Yes Yes Yes Yes Yes
outcome
Military No No A few Yes Yes Yes Yes
position
Diagnoses, Often, but | Yes Yes Yes Yes Yes Yes
causes for rudimen-
rejection tary
Inspection No No No Yes, from | Yes Yes Yes
group 1929.
Cognitive No No No No Yes, from | Yes Yes
ability 1944.
Psychological | No No No No No Yes, from | Yes
evaluation 1951.
Occupation | Often Yes Yes Yes Yes Yes Yes
Career No No No No No Yes Yes
(rarely) | (rarely) |(rarely) |(rarely) |(rarely)
Education No No No No Yes Yes Yes
(rarely)
Skills No No No Some, Yes Yes Yes
from
1928.
Certificates No No No No No Yes, from | Yes
1952.

* Sometimes only the first name was given in the inspection lists. These links were checked.
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4. Information available from conscript inspections

Both the organization of the inspections as well as the inspection proce-
dures remained relatively unchanged over time. The inspection also consisted
of at least a physical examination and a listing of personal information. The
inspections became more thorough and extensive over time, thus widening the
information available in the inspection lists. An overview of the data linked to
the SEDD from conscript inspections is given in Table 5.4. This also provides
an illustration of both the continuity and the extensions of the inspections. The
years in the table heading indicate when the information available changed.

4.1 Name and place of residence at inspection

The men were identified by name, date of birth and place of residence in the lists.
Little new information could naturally be gained from the identification since the
linking is based on this being the same in the lists as in the database. Here, I just
mention the cases where identification information available from the SEDD could
be updated or complemented. The place of residence was, for example, recorded
for men if they lived outside the database parishes at the time for inspection.

One of the parishes, Kévlinge, developed into a small industrial town
during the late 19" century. The inspection lists 1908—1941 are separated
between the municipality and the rural area of Kévlinge. During this period, I
collected the places of residence for men living in Kévlinge which can be used
to separate rural and urban residents more carefully.

Until 1886, the geographical organization of the inspection lists was con-
ducted based on parish and “hérad”. The “hérad” were administrative areas
consisting of several parishes or parts of parishes. Three of the database par-
ishes, Kagerod, Halmstad and Sirekopinge, belonged to more than one “harad”.
Before 1887, the information on the place of inspection in /nspPlace can there-
fore be used to divide the places of residence of the men by “hdrad”. From
1887, the information on the place of inspection refers to different military
inspection areas and is probably not very useful for analyses. Information on
place of inspection and inspection area were collected throughout the linking
to facilitate going back to the inspection lists for checks and further collection.

4.2 The results of the inspection

The inspections were carried out to determine which of the men were fit for
military training. The military only wanted to accept men who could com-
plete the training and become useful as soldiers. Men who did not have the
physical or mental capacity to complete the training created problems during
the exercises and increased costs without adding to the military capacity. In
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1867-1871, over 6 percent of the accepted men were rejected and sent home
during the training (Arbo 1875, 101). Even larger shares, 10 percent or more,
were rejected during training in the 1960s (Tirén 1976, 611). That some men
had to be sent home from the training was perceived as a problem in both
the 19" and the 20™ centuries (Arbo 1875; Lundstrom 1993). The aim of the
inspections was thus to reject some of the men and accept some. The decision
taken based on the inspection is available for all the inspected men (for further
discussion on this, see Larsson 1999).

4.3 Overall decision

The 11 values used in the variable, InspOutcome, on the outcome of the
inspection are listed in Table 5.5. Some describe the outcome of the inspection
and others indicate the reason why no outcome is stated. The actual outcomes
from the inspections are discussed here and the others are discussed in the
sections describing the result of the linking and the quality of the sources. The
most common values are the four inspection outcomes, accepted, rejected,
temporarily rejected and togrow. There is also useful information, on for ex-
ample height, also for men with other outcomes, such as military and seaman.

Some of the outcomes are rare. The contents of the variable were created
inductively during the archival work before I knew how common they would
be. In the later cleaning and adjusting of the data I judged that it was unneces-
sary to omit the information. The file available from the SEDD includes only
the successfully linked observations where the lists contained information not
included in other variables in the database. There are a few observations on
men with the values missing, notfound or notattempted. Missing means that
the man was found in the list but that he was not present at the inspection.
notfound means that the man was not found at this inspection but was found
at another. The same goes for notattempted. This means that the man was
found in the inspection lists but was indicated as having moved from southern
Sweden and was thus not looked for any further.

The men could, most straightforwardly, be either accepted or rejected at the
inspection. It can be assumed that the military’s preferences were unchanged
over time (see discussion in Lundstrom 1993). Being accepted as a conscript
thus means being fit and apt for participating in the conscript training and
taking part in Sweden’s military forces. Being rejected means not being fit or
apt for this. In many cases, the outcome is likely to have been the same regard-
less of the year of the inspection. However, in other cases the outcome would
have been different. Political and economic considerations and, similarly, the
number of conscripts available compared with the number needed sometimes
affected the outcomes, most likely for borderline cases (Lundstrom 1993;
Hultkrantz 1927, note 1, 47; Berg 1853, 207ff; Flensburg 1910). Some changes
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in the overall rate of rejection can be seen over time when analyzing the pub-
lished aggregated statistics from the inspections (results not shown). The
rejection rate varied around 20 percent throughout the 19" century before
starting to fall in the 20™. In the 20™ century, it became more common to be
accepted for training but with qualifications. Some of these qualifications can
be seen in the variable InspPosition described further below.

TaBLE 5.5 Values of the variable InspOutcome

Content of variable | Meaning Prevalence”
accepted The person was judged to be fit and apt for military training. 71.1%
rejected The person was freed from conscription duty because not 12.4%
deemed fit or apt for military training.
temporarily rejected | The person was given respite from conscription, most often 2.8%
because of temporary health problems, and was to appear for
renewed inspection. Many, but not all, among this group were
later rejected.
togrow The person was given respite from conscription, because of 4.2%
being shorter than the minimum required height, and was
to appear for renewed inspection. One could only be given
respite because of short stature, “pa tillvixt”, if deemed other-
wise fit and apt for military training. However, many among
this group were later rejected.
military The person was a hired military at the time of the inspection 5.5%
and was thus exempted from conscription. Some of the men
were hired at the inspection, were inspected despite being
hired militaries or have information from inspections of hired
military personnel from Skanska Knektregistret.
stand_in The man hired a substitute to fill his position in the conscript | 0.1%
training and he was thus not inspected. (6 cases)
seaman Seamen were during some periods freed from the duty of 0.4%
serving in the army. They were then to be inspected at separate | (28 cases)
inspections and were often not found. Some still have useful
information and they should be considered as being accepted.
missing The person is listed in the inspection list but he was missing 2.3%
from that inspection. Some were found or appeared at sub-
sequent inspections.
foreigner Foreigners were exempted from conscription duty. From the 0.1%
mid-20" century, one had to appear for inspection when (4 cases)
receiving citizenship.
notfound The person was looked for in the archives but could not be 1.0%
found.
notattempted The person was not looked for in the archives because of 0.1%
moving from southern Sweden. (5 cases)

* The prevalence was calculated as the share of all the 6892 linked inspection outcomes in
the file available from the SEDD. Since there are up to five outcomes for each individual,
the prevalence would of course be different if calculated per individual. The shares were also
different in the file in which I collected the data. This explains the lower share of persons not
found reported here than in Section 3.1.
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It was possible to receive respite from inspection and/or military training.
From 1821 until 1860, men who were deemed as otherwise fit for military
training but who were shorter than the minimum height requirement were
given respite from conscription (Hultkrantz 1927, 7). They were indicated in
the lists with “to grow” (“pa tillvdxt”) and had to appear for inspection again
in the upcoming year(s). They could be accepted, rejected or receive a new
respite at the next inspection. The conscription age was 2025 years, and if the
man had not grown enough during these five years, he was rejected (Personne
1970). Men could also be given respite if they were sick and absent from the
inspection or considered to be temporarily sick or recovering from sickness
at the inspection. This group was indicated in the lists with “to recover” (“pa
forbattring”) and they also had to appear for inspection in the upcoming year.
It is not always clear in the lists if the man was receiving respite to improve
from sickness or to grow taller so it is not possible to separate these cases in
the SEDD data. The minimum height requirements were repealed in 1860 and
from 1861 (men born 1840 onwards) no one was given respite just to grow
taller. A minimum height requirement was re-introduced later and it was in
practice a reason for rejection at least until 1887.

It was also possible to get respite from the inspection and/or training for
social reasons (Creutzer 1975). If the man had heavy social or economic
responsibilities, he could apply for respite. Exemptions for social reasons were
always rare. No indications of this were found in the inspection lists covering
the present population.

The outcome of the inspection can only be considered to be an imperfect
proxy of the health status of the inspected men (compare Arbo 1875). However,
it is reasonable to assume that the men accepted for military training were
on average in better health than the men rejected or given respite. Analyses
of similar data from Sardinia from 1866—1925 show that being given respite
or rejected at the conscript inspection increased the risk of mortality during
the next 10 years by about 50 percent (Breschi et al. 2011). Being conclusively
rejected increased the risk more than receiving respite, as expected (Breschi
et al. 2008).°

9 Campbell and Lee (2003) investigate classifications of disability in northeast China
in 1749-1909. They conclude that while it is clear that different institutional and
political considerations influence the decisions, the decisions still seem to carry
genuine information about, especially poor, health (Campbell and Lee 2003).
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4.4 Assigned position of the conscript after inspection

It was not until after 1887 that the military rank or position of conscripts
became more varied, creating a need to indicate it in the inspection lists. The
conscripts’ military position was only rarely indicated before the introduc-
tion of the conscript army in 1902. Nine values were used in the variable on
the conscript’s position, /nspPosition (Table 5.6). The contents can be used to
refine the assessments in the outcome variable. Some of the values indicate
that the man was judged to be less well suited to military training. From 1915
onwards, it was indicated if the man was deemed to be fit for training as an
officer. Only 6.3 percent of men are indicated in this way in the data.

TABLE 5.6 Values of the variable InspPosition

Content of variable | Meaning Observations

befriad under fredstid | The man was rejected but only freed during times of 27
peace. This should thus be considered to be an indica-
tion of the man being less fit or apt for military
training. Used 1926-1942. See comment in text.

ej vapenfor The person was deemed not to be suited to armed 87
service. Indication of the man being less fit or apt for
military training. Used 1887-1939.

vapenfor bara i viss | The person was judged to be suited only to some forms 29
tjanst of armed service. Indication of the man being less fit or
apt for military training. Used 1902—1925.
erséttningsreserven | The person was placed in the army reserve. Used 154
1926-1940. See comment in text.
vapenfri The person had applied for, and was granted, unarmed 2

service during his conscript training. Possible from
1920 onwards. See comment in text.

underbefl Low ranking conscript non-commissioned officer. 330
Indicated from 1915 onwards.

befal Low ranking conscript non-commissioned officer (hierar- 25
chically above underbefiil). Indicated here 1922—1953.

underofficer Conscript non-commissioned officer (hierarchically 26
above befdl). Indicated here from 1946 onwards.

officer Officer with a contract to serve as a commissioned or 5

reserve officer after the training. (Hierarchically above
underofficer.) Indicated here from 1954 onwards.

Between 1925 and 1941, some men did not have to participate in conscript
training (Creutzer 1975). There was often no medical or other cause for
rejecting them from the military. The military could only train a set number of
men each year and those who had been accepted that could not be summoned
for training were placed in the army reserve (“ersittningsreserven”) (Tirén
1976). The system was called “kategoriklyvning” and it was intended to save
on military spending.
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Some of the men who had been rejected, or freed from duty during times
of peace (“befriad under fredstid”), were inspected again during World War 11
and those accepted at these later inspections became conscripts (Tirén 1976).
The data includes some observations of men who were re-inspected in 1942.

It was not until 1920 that it was possible to ask to be exempted from con-
script training for religious reasons (Tirén 1976; Ericson Wolke 1999). When
this was extended to also include ethical objections, the number of men asking
to be exempted increased. In 1935, new rules were introduced requiring much
more thorough investigations of the reasons behind these applications. This
quickly reduced the numbers exempted for ethical reasons. There are only
two cases where the man received an exemption from armed conscript train-
ing because of religious or ethical reasons in the SEDD data: one inspected in
1928 and the other in 1960.

4.5 Height

The height of the men was always measured at Swedish conscript inspections.
In total, 5922 height measures were found for 5388 men in the data available
from the SEDD.

The men were measured in bare feet or in their socks (Sandberg and Steckel
1987). There seems to have been no changes in measuring procedures over time.
Until and including 1863, heights were given in feet and inches (“verktum”
= 2.4741 cm), where there were 12 inches to a foot (Carlsson 1997). Between
1864 and 1886, measures were given in feet and decimal inches (“decimaltum”
=2.969 cm), with 10 inches to a foot. From 1887 onwards, heights were given
in centimeters. All heights stated in the inspection lists were translated into
centimeters according to the rules above. The heights recorded in Skénska
Knektregistret are given in centimeters. In 15 of these 272 cases, it seems the
individuals excerpting the data made rounding errors when converting from
inches. They seem to have used the right type of inch for the conversions.

There were minimum height requirements to be accepted for conscript
training (Hultkrantz 1927). Between 1840 and 1860, the required height was
5 feet and 5 inches (“verktum”), equaling 160.8 centimeters. There was no
formal height requirement in the years 1860—1886 but in practice the require-
ment seems to have been similar to the previous one (Paper 1).” A formal

10 The published aggregated statistics on inspection outcomes also show that men in
practice were rejected for short stature and/or weak constitution throughout the 19"
century (results not shown). The men rejected for being too short are listed as “inade-
quate” (“undermalig”). After 1918, however, it became rare for men to be rejected for
this reason.
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minimum height requirement was reintroduced from 1887 and was then
157 centimeters. From 1902, this was lowered to 154 centimeters even if the
requirements were then different for different branches of the military. The
minimum height requirements seem to have been enforced in the sample
population but there are also observations of height for some of men that were
not accepted for military training from these periods.

The inspection lists used to collect the data for the SEDD include the
heights of the men being accepted for conscription or being given respite to
grow or to recover for all years. The heights of the men being rejected are
most often missing before 1861. After 1861, the heights were supposed to be
stated for all men including the ones being rejected. However, the heights of
the rejected men were sometimes missing after 1861 as well. Table 5.7 shows
the share of the inspected men that were ever listed with a height.

TaBLE 5.7 Share of the linked inspections including information on height

Birth cohort 1796-1839 | 1840-1865 | 1866—1893 | 18941921 | 1922-1934 | 1935-1950
Inspection year | 18171860 | 1861-1886 | 1887-1914 | 19141941 | 1942-1953 | 1954-1968

With height
(percent)

79.4 78.9 98.3 97.4 94.8 98.0

Note: The inspection years refer to the usual inspection years for the birth cohorts, not the
actual inspection years of the men.

Heights are approximately normally distributed in a population if all heights
are included (Komlos 2004). The distributions of the heights available from
the SEDD show that the heights are approximately normally distributed
(Figure 5.4)." The lower, left side of the distribution is thinner than the
upper, right side in the upper four distributions. The distributions of the
heights of birth cohorts 1796—-1839, 1840—-1865 and 1866—1914 indicate that
heights are systematically missing from below the minimum height require-
ment. The pattern is not very clear since there are also heights for men
below the minimum height requirement. Men who had not gone through their
adolescence at the inspections can be expected to be on average shorter than
others. This can create right skewed distributions such as the ones for men
born 18941921 and 1922-1934. Another explanation could be that there are
heights missing from the upper end of the distribution.

11 The figures include only the first available observation of height for each individual
within the age span 17-25 years.
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FiGure 5.4 Distribution of heights
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12 The distribution excludes one measure below 120 centimeters.

13 The distribution excludes four measures below 140 centimeters.
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Changes in the units of measurement can be seen through the width of the
bars in Figure 5.4. The reported heights were usually rounded to the closest
full centimeter or inch. No indications of changes in the rounding practices
can be seen in the data (compare Hultkrantz 1927). Changes in the units of
measurement and rounding to the closest full unit of measurement meant
changing precision in the measurements over time. The measures given in
centimeters are more accurate than the ones in inches because each unit step
is smaller. The introduction of the decimal inch in 1864 meant decreased
accuracy since each inch is longer.

There are some signs of heaping of heights on particular values, as seen
by the spikes in the histograms in Figure 5.4. However, this does not seem to
have been a big problem in general. For the birth cohorts 1914—1941, too many
men are 170 centimeters tall. Heaping on 170 centimeters was also noted by
Backman (1919) when analyzing the aggregated Swedish statistics from the
early 20™ century. Backman finds only marginal changes in the measures of
dispersion and averages when adjusting for the heaping and rounding in the
data.

There could of course also be typos in the lists or errors by me when
excerpting the data. For the birth cohorts 1887-1914, too many individuals are
174 centimeters tall and too few 178 centimeters. This could indicate errors,
but it affects at most 17 measurements. Six men shorter than 140 cm were also
indicated in the lists with notes on them being of short stature. The measures
have therefore been judged to be accurate.

Not all of the men had stopped growing at the age of inspection. Historical
data on growth are scarce but the results indicate that many men in the 19*
century did not stop growing until age 22 or 23 years or even later (Introduc-
tion, Section 3.5). The men inspected in the mid-20" century were also grow-
ing at the inspections (then at age 18 or 19 years, see Paper 1). The observed
heights should therefore not be regarded as necessarily reflecting final adult
heights.

Some men were inspected more than once during the 19" century and
from the 20" century a source was sometimes used that provided one height
from inspection and one from the first day of conscript training. There are 454
men in the dataset with more than one height observation. Some men were
measured up to five times but most only twice. Repeated measures can be
used to evaluate the accuracy of the measuring procedures.

In 86 percent of cases, men were of the same height or taller at the subse-
quent inspection, as expected, which indicates stable and accurate measuring
procedures. In 26 cases, the man had grown by 5 centimeters or more. This
is a large increase but it is plausible to grow 5 centimeters in a year or more
during adolescence. The practice of stating heights in full inches could also
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work to increase the estimated changes. In the other 14 percent of cases, the
man was shorter at the subsequent inspection. This could be due to rounding
or measurement errors at one or both inspections. Some could be a result
of the man crouching at the later inspection or not being able to stretch to
full height. In some cases, there are indications in the inspection lists of the
man having deformities or back problems. There is only one case where the
man was 5 centimeters or shorter at the subsequent inspection. A decrease in
height by 5 centimeters or more is less plausible and is probably an indicator
of a typo, measurement or rounding errors during one or both measurements.

The histograms (Figure 5.4) and available repeated measures indicate that
measures were taken in a consistent way over time and that measurement or
rounding errors rarely were larger than one unit.” The small share of prob-
lematic cases overall indicates that most heights were measured, rounded and
noted in a consistent way.

4. 6 Weight

The men were weighed at inspection from 1949 onwards. (There were also
11 observations from inspections between 1944 and 1948.) The weights were
given in kilos and were most often rounded to full or half kilos. There were
1342 men with an observed weight in the data and for 185 men, there was
more than one weight.

4.7 Chest circumference

Chest circumference was also sometimes measured from 1909 until 1964.
Most observations refer to inspections during 1949—-1960. Eveleth and Tanner
(1990, 38) discuss the many ways of measuring chest circumference and that
the method can have a substantial impact on the outcome (see also Arbo 1875,
411ff). It is not known which method was used at the inspections underlying
the collected data. Since the measures could differ quite a lot depending on
the method, they should probably only be used as rough indicators. There are
356 measures of chest circumference for 207 of the men in the file available
from the SEDD.

14 Sandberg and Steckel (1987) reach the same conclusion when analyzing heights from
inspections of soldiers from enlisted troops and the Provincial Army.
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4.8 Diagnoses and causes for rejection

The medical conditions used to decide on the outcome of the inspection were
stated in the inspection lists. These diagnoses are often general, sometimes
vague and occasionally missing altogether.

During most of the 19" century, the physical examination was carried out
by a medical doctor. Until 1873, it was most often a doctor with a public
position (“provinciallikaren” or “stadslikaren”) that participated in the in-
spections (Arbo 1875, 75; Lundstrom 1993). After 1873, examinations were
carried out by military doctors. The Norwegian military doctor Arbo writes
in 1875 that it wasn’t easy to put the right diagnosis in the “uproar and chaos”
(“tumult og rere”) of the conscript inspection meetings (Arbo 1875, 124, see
also 166). In Sweden, physical examinations were standardized at least from
1843 onwards (Lundstrom 1993). In the 20™ century, diagnoses were assess-
ments by doctors based on self-reported conditions and ailments, attestations
from medical doctors, an examination by another doctor or assistant and a
brief examination by the responsible doctor himself (Otto 1976; Lundstrom
1993). The regulations of the conscript inspection, especially concerning the
physical examination, from the start of the early 19" century until 1968 are
catalogued in Olofsson (2012b; 2012c¢).

National aggregated statistics were created of the inspection outcomes,
and the terms used in the inspection lists most often refer to one of the catego-
ries used in these statistical tables. During the 19" century, three of the most
common were general weakness (“allmidn svaghet”), short stature (“under-
malighet”)and weak constitution (“klen”) (see also Arbo 1875). Other diagnoses
most often concern chronic diagnoses or conditions. In the first half of the 19
century, many men were missing limbs or had disabling scars from accidents.
The cause for being temporarily rejected to recover from disease is most often
stated only as sick (“sjuk™).

The stated conditions and diagnoses are not a complete list of all condi-
tions and diagnoses that affected the men. If one was enough for rejection, it
may be that only this is stated in the list. However, up to four diagnoses were
given in the lists. From 1918, diagnoses were stated as codes in the lists. These
codes were translated into text following keys found in the Military Archives.
The codes correspond to a specific diagnosis but most often to a group of
diagnoses. The key to the codes used between 1926 and 1941 had not been
found when delivering the data to the SEDD (Sept. 2011). During this period,
the codes are included as given in the lists. These keys have been recovered
through careful archival work by Gunnar Olofsson and can be found using the
information in Olofsson (2012b). The regulations, categories and codes were
often published in Tidskrift for militir héilsovard,; an example can be seen in
Medicinalstyrelsen (1895).
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A key from 1982 was used to interpret the codes from 1942 (Forsvarets
sjukvardsstyrelse 1982). No differences were found between this key and
that used from 1942 that was found after the data had been delivered (Anony-
mous 1969a). The 1969 (Anonymous 1969b) and 1982 (Forsvarets sjuk-
vardsstyrelse 1982) tables use both the inspection group and the diagnosis
code to differentiate the severity of the conditions. The diagnoses were also
important for assigning the men to different inspection groups® in 1961
(Anonymous 1961). The text in the variables Diagnosis A—D includes the
differentiations of inspections based on the inspection group through slightly
different wording in describing the conditions. The text was copied from the
tables from 1982 (Forsvarets sjukvardsstyrelse 1982) but it is probably safe
to assume that the anachronistic decoding is reasonable. However, the differ-
entiation between levels of the severity of the conditions should still be used
with caution.

The contents in the variables Diagnosis A—D are not standardized and
are given as stated in the sources or code keys. Some of the texts describing
the diagnoses are long. It might therefore be necessary to process and encode
the text in, for example, Access or Excel before using them in Stata or other
software for analysis.

4.9 General physical fitness

The men were assigned to inspection groups (“besiktningsgrupper”) from
1929 onwards (see also Olofsson 2012b on the predecessors). The value was
assigned after the physical examination and it describes the general fitness for
military training. The value was decided by the responsible medical doctor
but covered both physical and mental fitness (Anonymous 1961). No psycho-
logical evaluation was made by the doctor. The evaluation of mental ability
was probably made based on self-reported problems and diagnoses, any dis-
abilities obvious at the physical examination and the test result from the cog-
nitive test. The assessment of physical ability was based on the self-reported
conditions and ailments, attestations from medical doctors, an examination
by a doctor or assistant and a brief examination by the doctor himself.

There were six groups, as described in Table 5.8, but the values were used
in the lists in combination with plus and minus signs. The “+” and “-” next
to the numbers are not included in the key used for interpreting the groups.
A “4” seems to mean that the inspected was at least as good as the require-
ment for the inspection group. A “-“ seems to mean less qualified than the

15 The inspection groups are ranked assessments of the man’s physical fitness for
military training described further below.
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corresponding group. The combination of values for groups and signs results
in 10 values in the variable /nsp Group.

TABLE 5.8 Values of the variable /nspGroup

Value Meaning Share of
values
Gr0. rejected; “Odugliga till krigstjénst” 3.5%
GrT. temporarily rejected; “tillfalligt 2.3%
odugliga till krigstjénst”
Gr4. accepted; “Dugliga till krigstjénst i 3.6%

visentligt begransad omfattning. Ej
anvéndbara i falt.”

Gr3. accepted; “Dugliga till krigstjénst i 7.8%
begransad omfattning. Anvindbara i
vissa befattningar i falt.”

Gr2-./ Gr2./ |accepted; "Dugliga till krigstjinst men |27.5%
Gr2+. mindre ldmpliga vid viss forsvarsgren
eller visst truppslag.”

Grl-./ Grl. /| accepted; “Dugliga till krigstjénst vid | 54.9%
Grl+. samtliga forsvarsgrenar och truppslag.”

Source: Anonymous (1969c¢, 57)

Groups 3 and 4 were most often used for assisting tasks (“handrickning”)
or desk duties (Militdrpsykologiska institutet 1964). Lundstrom (1993, 106f)
includes values on the shares of the inspected in his table on the different
inspection groups. These values are close to those presented in Table 5.8.
It is not clear in Lundstrom (1993) if the values were general guidelines or
if they were calculated from actual outcomes. An instruction for inspection
personnel from 1961 includes the distribution of the outcomes from 1960
(Anonymous 1961, 3). These values are also similar to the values in Table 5.8.
Regardless of the instructions for assigning the values, the inspection group
values should be useful as ranked assessments of physical and mental fitness,
at least within cohorts.!*

Between 1926 and 1931, many inspected men were assigned a letter
E—H. This was before the inspection groups that were in use from 1932. The
letters have a similar meaning to the later inspection groups but they also
separate students from other groups of conscripts (Olofsson 2012b). Table 5.9
shows how the letters should be interpreted. The classification systems were
changed often during these years (Olofsson 2012b). In the collected data, the

16 The ranking of the values from best to worst fitness is Grl+., Grl., Grl-., Gr2+., Gr2.,
Gr2-., Gr3., Gr4., GrT., Gr0.
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system of ranked inspection groups 1-4 plus O and T was introduced from
1932. Until 1942, this classification also included the codes SV and SB. Some
observations in the SEDD include this among their diagnoses. SV meant that
the conscript was a student with a good physique and SB a student with a less
good physique (Olofsson 2012b).

TaBLE 5.9 Inspection groups, inspections 1926—-1936.

Letter | Meaning, English Meaning: Swedish
A Rejected Odugliga till krigstjénst
B Not fit for armed service Icke vapenfora
c Students and similar groups; fit | Studenter och likstillda: dugliga till krigstjénst
only for some positions. endast i viss befattning
Fit for armed service, but only Vapenfora; men formagan att delta i vapentjanst
in some positions due to short ar inskrénkt p.g.a. kroppslangd eller de i
D . . o .
stature or any of a list of physical | besiktningsreglementet angivna kroppsfel eller
and psychiatric diagnoses. lyten.
Fit for armed service, height Vapenfora; k.rop.pslar.lgd 1..577 med gocal
. . kroppskonstitution ej behdftade med nagot av de
>157 cm with a good physique, |. “.° R
E none of the specified diaenoses. || besiktningsreglementet uppriknade kroppsfel
P g " | lyten eller sjukdomar som foranleder hanférande
till nagon av grupperna A-D.
Fit for armed service, height Vapenfora; kroppslangd 160— med mycket god
>160 cm, a very good physique, | kroppskonstitution ej behéftade med nagot av de
F none of the specified diagnoses. |1 besiktningsreglementet uppraknade kroppsfel
lyten eller sjukdomar som foranleder hidnférande
till ndgon av grupperna A-D.
H Temporarily rejected. For tillfallet odugliga till krigstjanst.

Source: Olofsson (2012b)

4.10 Cognitive test

Cognitive tests for conscript inspections were developed from the 1930s and in-
troduced generally in 1944. There are 1656 men in the collected data inspected
from 1944 onwards with information on the outcome from a cognitive test.
The tests were modeled on German predecessors that were considered to
provide useful results (Lundstrom 1993). Husén (1946, 25) writes that the
early tests were somewhat too easy for a normal population but that the pri-
mary purpose was to differentiate downwards (“differentiera nedat”). The
tests were continuously tested and developed, and the stated purpose of the
test in 1955 was to differentiate among both the least and the most gifted
(Militarpsykologiska institutet 1955). The design of the test thus changed over
time but tests were always meant to divide the men into groups according to
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a normal distribution. Minor revisions were made in most years in 1944—1953
(Militarpsykologiska institutet 1947; 1950). Major revisions of the tests were
made in 1947, 1948 and 1954.

The variable cognitive test includes the outcome from the cognitive test
performed by the men at the inspections. The values have different meanings
at different times. For the inspections held in 1944-1953, the value is the
total number of correct answers. The conscripts were also assigned to a group
(A—E) corresponding to an approximate level of cognitive ability (Table 5.10).
Group A was the highest performing group and E the lowest. The exact num-
ber of correct answers corresponding to each group changed over the years.
The cut-offs were most likely set to create groups corresponding to a five-
group binned normal distribution within each cohort.

TaBLE 5.10 The assigned levels of cognitive ability, 1944—-1953

Correct Share of men to be Share of men to be
answers | Group | Cognitive ability | placed in the group, 1944 | placed in the group, 1947
(1944) (percent) (percent)
Very good,
117-157 | A “Mycket god” | 4
Good,
91-116 |B “God” 20 25
Average,
5690 | C “Genomsnittlig” >0 42
Below average,
30-55 |D “Under genom- |20 25
snittet”
Low,
0-29 E “Lag (efter- 5 4
blivenhet)”

Source: Militdrpsykologiska institutet 1944, 13; 1947

From 1954, the men were divided into nine groups (1-9), with higher values
corresponding to a higher level of cognitive ability. The created groups cor-
responded to a nine-group binned normal distribution, as seen in Figure 5.5.
Everyone placed in group 1 had to go through a psychiatric evaluation to
evaluate if they had the capacity to participate in any training.
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Ficure 5.5 The principle for dividing the inspected into cognitive ability
groups from 1954

-30 |-206 /o y o
ety i v A
Standard-| 5 1 5 1 3 14|56 78 9
poang
% | 4|7 1217 2001712, 7 4 4
/K -89 | 70-84\85-99 |100-114 115-729 | 130 - 1K
% X2 15 33 33 15 2

Notes: IK stands for “intelligenskvot”, intelligence quotient. Militdrpsykologiska institutet
(1959, 15)

The tests were continuously evaluated to check their validity and reliability.
The results from the second inspection in 1949 onwards (birth cohort 1930
onwards) were supposed to be comparable over time (Militdrpsykologiska
institutet 1963). The cut-offs for being assigned to a test group were based on
the results from previous years (Otto 1976). The cut-offs for earlier tests were
updated in later editions of the instructions to make the results more compara-
ble over time. The anonymous writer of an instruction on how to interpret the
results writes in 1963 that the tests in 1959 generated too low values (Militér-
psykologiska institutet 1963). In addition, the test in 1948 was later deemed
to have been too difficult (Militérpsykologiska institutet 1948). The results
included in the inspection lists, and thus in the variable in the database, were
not updated with later revisions. The values can therefore not be used for com-
parisons over time without standardizations. The test results presented in the
variable cognitive_test should, with appropriate qualifications, work to rank
the cognitive ability of the men within cohorts.

The tests before 1950 were judged to reward men with some familiarity
with using pen and paper and theoretical over practical intelligence (Militér-
psykologiska institutet 1950). Later evaluations reached the conclusion that
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the tests held in 1944-1947 were carried out with too tight time limits, so
that not only the ability to answer the question, but also the speed in which
the men were able to answer the questions was tested (Militdrpsykologiska
institutet 1947).

The accuracy of the outcomes was evaluated on a few occasions. The stan-
dard error of the total score was estimated to be 5—6 points in 1949 (Militér-
psykologiska institutet 1950). This is approximately one-third to one-half of
the point intervals used to assign the men to cognitive groups. The standard
error (“medelfel”) of the assigned cognitive group was similarly estimated in
1954 to be c. 0.4 on a nine-point scale (Militarpsykologiska institutet 1955).

Between 1954 and 1958, the standardized results from five tests were
presented along with a standardized summary number. The first two digits
corresponded to the standardized results from tests of linguistic talent (Militér-
psykologiska institutet 1955; 1958). The headings of the two first tests were
instructions (“instruktioner”) and selection (“urval”) (Olofsson 2012a). The
third digit was a math test (multiplication, “multiplikation”), while the fourth
(levers, “héavstdanger”) and fifth (technical understanding “teknisk forstaelse™)
digits are the results from the tests of technical and mechanical talent. From
1959, there were only four parts in the test. The first two corresponded to
the standardized results from the tests of linguistic talent (instructions and
selection) and the third and fourth digits to technical and mechanical talent
(joining, “sammanséttning” and technical knowledge, “tekniskt kunnande”)
(Olofsson 2012a; Militarpsykologiska institutet 1959; 1963, 4; 1964; 1968;
1971a; Lundstrom 1993, 103).” A detailed description of the four-part test
used from 1968 can be found in David and coauthors (1997). They also pro-
vide estimates of the corresponding IQ for the nine levels used from 1954 (tab.
2-3, 1316). David and coauthors (1997, tab. 4, 1317) also include correlations
between the results on the different subtests for men inspected in 1969-1970.

The results from the cognitive tests were evaluated by a psychologist or
inspecting officer at an interview. They were then compared with what could
be expected from the background of the inspected man. An officer complains
in a report from the inspections in southern Scania in 1952 that the inspected,
especially men with higher education, were consciously underperforming on
the tests (Anonymous 1952). One of the stated goals of the interviews with
the psychologists was to try to see through this kind of conscious under-

17 A detailed description of the four-part test used from 1968 can be found in David and
coauthors (1997). They also provide estimates of the corresponding 1Q for the nine
levels used from 1954 (David et al. 1997, tab. 2-3, 1316). David and coauthors (1997,
tab. 4, 1317) also include correlations between the results on the different subtests for
men inspected in 1969-1970.
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performing (Militarpsykologiska institutet 1957a; 1957b; 1967). From 1960,
the results were also compared to a table giving the average outcomes of
groups with different levels of schooling (Militdrpsykologiska institutet 1961;
1964). Men who received very low results on the cognitive tests compared
with the average in a group with the same level of schooling were referred to
further evaluation by a psychologist.

4.11 Psychological evaluation

From 1951 onwards, some of the inspected men were also evaluated by
psychologists in an interview. At least until 1968, mostly men with average
or above average cognitive ability were interviewed. Men with very low test
scores in the cognitive tests were also evaluated to assess if they had mental
disabilities. Men who were suspected of having consciously underachieved in
any of the tests were also referred for further evaluation, as mentioned above.

The psychological evaluation was based on the interview, the results from
the cognitive test and, at least in the 1960s, self-reported answers to a ques-
tionnaire included with the cognitive test (Militdrpsykologiska institutet
1964). There were five stated goals for the interviews (Militdrpsykologiska
institutet 1957a; 1957b; 1967). The primary goal was to assess how the man
could be useful to the military. His stated education, occupation, skills, inter-
ests, social background and wishes were reviewed and complemented when
needed. The results from the other tests were checked and the interviewer
tried to see through conscious underachievers. The interviewer also asked
about the interviewed man’s social circumstances to see if this meant any
hindrance against long training. Another of the goals of the interviews was
to create goodwill for the military and motivate men who were likely to be
proposed for any of the longer training programs.

The results from the psychological interviews were presented in two
variables: psyk skattning and psyk explorator. There are 645 men in the data
that have non-missing values for either variables and 641 with non-missing
values for both. The keys to interpreting the contents of the variables have not
been found as of yet. The contents of the variables vary over time.

The assessment in psyk skattning was presented as a three-digit num-
ber in 1951, two digits 1952—1955 and one digit 1956—1968." The interviews

18 It is possible that parts of the contents in a variable called greenpen (containing
numbers written with a green pen in the inspection lists; not included in the file avail-
able from the SEDD) in 1950 are results later presented as the psychological estimate
of leadership aptitude. One part of the contents in greenpen in 1950 is a three-digit
number similar to the results presented in psyk skattning in 1951.
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were at least partly meant to assess the aptitude for officer training (Militér-
psykologiska institutet 1957a). Only men with average or above average
cognitive ability (5 or higher) and good physiques were considered for officer
training (Militdrpsykologiska institutet 1957a; 1967). Persons in cognitive
group 9 were assessed carefully since some of the inspected in this group were
highly theoretically oriented and thus less suited for officer duty (Militér-
psykologiska institutet 1957b; 1963). The rating of the aptitude was correlated
with the result from the test of cognitive ability. The suggested distributions
of assessments lead to a correlation between cognitive ability and aptitude for
officer training of r = 0.5 (Militarpsykologiska institutet 1964). However, the
men were also evaluated regarding their emotional stability, interests, ability
to lead/relate to people and motivation for military training. Men were also
rated on the different aspects of their personality, but the number of digits in
the values presented in the inspection lists does not correspond to the number
of aspects evaluated.

At least from 1957, the aptitude for officer training was expressed as a
number (1-9) with higher values corresponding to a better aptitude (Militar-
psykologiska institutet 1957b; 1964). Men with values 6—9 were deemed to be
fit for training as conscript non-commissioned officers (“befélsutbildning”)
(Militarpsykologiska institutet 1963, 4). Men with values 3—5 were deemed
to be fit for training as low-ranking conscript non-commissioned officers
(“underbefdl”). Men with values 1-2 were deemed not to be fit for officer
training. At least from 1956, this assessment is very likely to be the values
in psyk skattning. The assessments were relative, not absolute (Militir-
psykologiska institutet 1964; 1973, 3; 1971b). The men were assessed in com-
parison with the other men inspected in the same year.

The assessment in psyk explorator was (usually) presented as a two-
digit number in 1951-1953, 1956—1957 and 1960-1968. In 19541955, it was
a three-digit number and in 1958—1959 a one-digit number. This might be
an overall evaluation of the man’s aptitude or usefulness to the military. No
instructions on what was presented by this variable in the lists have been
found. The instructions to interviewers do not include clear instructions on
what to present in the inspection lists or any keys to understanding the under-
lying meaning of the numbers presented. I have looked though the instruc-
tions from 1950 onwards kept in the archives from the military’s psychological
institute (“Militarpsykologiska institutet (MPI)”, series: F II, volume: 1 and
Militérpsykologiska institutet 1967) but have not gone through the confiden-
tial instructions also kept in the Military Archives.
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4.12 Occupation

The information on occupation stated in the inspection lists was also ex-
cerpted. Up to three occupations were stated for the men in the inspection
lists but most often it was only one. In the 19™ century, it seems as though
priests often included occupation from the catechetical registers among the
information they sent to the military. These occupations were checked at the
inspections and sometimes corrected. From 1950, and maybe before, occu-
pations were checked during the interview with the psychologist (Militér-
psykologiska institutet 1957a; 1964). In the early 1950s, the military also
asked employers to send in reports on their employees grading the craftsman-
ship and leave general remarks regarding their character and social situation
(Anonymous 1951). However, few employers seem to have sent any assess-
ments (Anonymous 1952).

4.13 Careers

There are 1234 observations available on the careers of the men in the SEDD
sample. From the 19" century, these are mostly information on military
careers for men hired by the military. Information on civilian careers was
included in the inspection lists from the 1940s and is almost universal from
the 1950s. This information is included in the variable IndivCareer. From
the 1940s onwards, the variable contains the occupations held before inspec-
tions along with the durations of these employments. The self-stated careers
were checked at the interview with the psychologist from the 1950s (Militér-
psykologiska institutet 1957a; 1964).

4.14 Education

The educational levels of the men were noted in the inspection lists. Both
current and completed schooling was included. The first observation is from
1911 but the notes are common only from the late 1940s. The information was
self-stated but was checked at the interviews.

The information on education is available in two variables, /ndEdu and
education_code. IndEdu contains information on the schools and educa-
tional programs that the man had participated or was participating in.
There are many abbreviations but the contents should be possible to under-
stand. There are 712 observations with non-missing values in this variable.
education_code contains codes of the current educational levels of the men.
Both completed and current schooling is included. There are 1380 observa-
tions with non-missing values.

Codes were used to summarize the education from 1945 onwards. The
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code system changed on two occasions during the studied period. The first
system was in use between 1945 and 1952. It consists of a two-digit number
in the range 10—62. No key to these codes has been found in the archives.”
Eight observations had information on education in both the codes and the
text in the inspection lists. All eight were high numbers (50—62) and all were
students with above average education. The men with codes 50 or 52 were at
least students at a “gymnasium” and the men with codes 61 or 62 were stu-
dents at a university. The most common code is 10 (72%). The most common
level of education in 1945-1952 can be expected to have been basic education
(“folkskola”). It is therefore likely that the codes were ranked with a lower
number corresponding to a lower level of education.

The codes in use between 1953 and 1955 consist of a number with four
digits. The first two digits represented the general level of schooling and the
last two digits the orientation of the schooling (Centrala Varnpliktsbyran 1953;
1955). The last two digits include also some types of schooling that could
not be included in the first two digits. The included codes for educational
orientation reflect orientations of special interest to the military. The highest
code was chosen if the man had more than one education. If there were still
more than one possible choice of code, it was chosen to reflect the man’s main
occupational orientation and activity.

4.15 Skills

Skills considered to be potentially useful to the military were noted in the
inspection lists. Technical skills were especially interesting (Militarpsyko-
logiska institutet 1964). Skills are presented as text as appearing in the lists in
the variable IndSkills. There are 785 observations on skills. There are a few
from the late 19™ century onwards but the notes are more common from 1928
onwards. Among the most common are indications of being able to drive and
handle a car or tractor, being used to (or not used to) handling horses or being
suited for desk duty. The skills are self-reported but were checked and com-
plemented at the interviews.

4.16 Certificates

From 1924, it was also indicated if the man held any certificates. Some
certificates were indicated in the text, such as if the man had a driver’s
license. However, most certificates were indicated by a one-digit code. No

19 Swedish Military Archives, Archive: Militdrpsykologiska institutet (MPI),
Section: F II, Volume: 3.
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key to the codes has been found in the Military Archives. The first key found
is from 1975 and it seems as though the codes might have changed on at least
one occasion before this (Varnpliktsverket 1975). The self-stated skills were
checked at the interviews.

4.17 Date of inspection

The date of inspection was not included in the lists until the late 19" century.
The exact date was always collected when stated in the lists. All missing dates
were imputed based on the information in the inspection lists. The lists were
signed by the inspection board after the inspections were completed and after
adjustments and additional inspections had been held. A date before this date
was chosen to estimate the approximate date of inspection. The same date
was used in consecutive years if no indications were found that the practices
had changed. The inspections were held in the spring until 1949. From 1950
onwards, they were instead held in the autumn. In 1914 and 1949, there were
two inspections, one in the spring and one in the autumn. The imputed dates
should not create any systematic bias since they were used for all observations
when the exact dates are missing.

4.18 Age at inspection

Until 1914, the age of inspection was 21 years. Every man was obliged to
appear for inspection in the year he turned 21 years. Since inspections were
held in the spring, only some of the men had turned 21 years of age before
inspection or before participating in training. The age of inspection was
changed from 21 to 20 years in 1914 (Personne 1970). Two inspections were
held in 1914, one in the spring and one in the autumn. The younger cohort
was not summoned for training until 1915. The age of inspection was lowered
again in 1949, to 19 years, and in 1954, to 18 years (the changes in the age
of conscription are nicely summarized in Soderberg 1989, tab. 2, 303). From
1949, there were separate lists for the two cohorts. In 1954, everyone seems
to have been inspected at the same time and there is no separation of cohorts.
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Appendix. Archives used

Regional Archives, Lund:

Archive: Malmohus ldns landskontors arkiv (del 2)
Series: G I cc. Rullor over beviringsmanskap

Volumes: Inspection year
1-2 o 1820-1821
3-16 © 1824-1839
19 o 1841
21-30 T 1842-1852
31-34 © 1858-1861
37 © 1862

39 © 1863

42 © 1864

45 : 1865

48 : 1866

53 : 1867-1868
60-61 © 1869-1870
68 © 1875

Military Archives, Stockholm:

Archive: Norra skianska infanteriregementets arkiv
Repository list, “arkivforteckning”: 129A

Section: Malmohus norra inskrivningsomrdde

Series: D. Rullor, liggare, journaler

Volumes: 390-404 Inskrivningsldngder (inspection years 1887-1901)
Volumes: 417-436 Beviringsmonsterrullor (inspection years 1817—-1886)

Archive: Sodra skianska infanteriregementets arkiv
Repository list, “arkivforteckning™: 130A

Section: Inskrivningsavdelningen

Series: D. Rullor, liggare, journaler

Volumes: 442—450 (inspection years 1861-1886)

Archive: Norra skianska infanteriregementets inskrivningsomraden
Repository list, “arkivforteckning”: 473

Section: Inskrivningsomrddesexpeditionen

Series: D I. Inskrivningslingder

Volumes: 1-45 (inspection years 1887—-1901)
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Archive: Sodra skianska infanteriregementets inskrivningsomrade
Section: Inskrivningsomrddesexpeditionen

Series: D I. Inskrivningslingder

Volumes: 1-37 (inspection years 1887-1901)

Archive: Malmohus norra inskrivningsomrade (I06)

Repository list, “arkivforteckning™: 473

Section: Inskrivningsomrddesexpeditionen

Series: DI. Inskrivningslingder med inskrivningstilldggslingder

Volumes: 1-196 (inspection years 1902—1968(1969))

Section: Landskrona rullforingsomrdde (Ro 5)

Series: D4a. Inskrivningslingder

Volumes: 1 (inspection year 1926) (Location: Military Archives, depot 21/231:26)

Archive: Malmohus sodra inskrivningsomrade (107)
Repository list, “arkivforteckning™: 473

Section: Inskrivningsomrddesexpeditionen

Series: D la. Inskrivningslingder

Volumes: 1-173 (inspection years 1902—-1968(1969))

Archive: Hallands inskrivningsomrade (1016)

Repository list, "arkivforteckning™: 473

Section: Inskrivningsomrddesexpeditionen

Series: DI. Inskrivningslingder

Volumes: 1-136 (inspection years 1902—1968(1969)) (especially volumes 45-81,
inspection years 1926—1938)

Archive: Virnpliktskontoret

Section: Datakontoret

Series: Lokalregistret / Lokaliseringsregistret
Volumes: 1-31 (mainly birth cohorts 1922—1950)

Archive: Marinstaben

Repository list, “arkivforteckning’: 550

Section: Kustartilleriets truppregistreringsmyndighet

Series: D la. Stamkort och likarhandlingar, avregistrerad virnpliktigpersonal
Volumes: 1-219 (birth cohorts 1921-1930)

Section: Flottans truppregistreringsmyndighet

Series: D la. Stamkort och ldkarhandlingar, avregistrerade

Volumes: 1-518 (birth cohorts 1921-1930)

Archive: Virnpliktsverket med varnpliktskontoren — Bergslagens
viarnpliktskontor

Repository list, "arkivforteckning”: 495E

Section: Centrala likarhandlingsarkivet, redovisningssektionen (CLA)
Series: F II. Likarhandlingar, avregistrerade

Volumes: 1-9868 (birth cohorts 1931-1945)
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Volumes: 1-3014 (birth cohorts 1928—-1970)
Series: F Ib. Likarhandlingar, avlidna
Volumes: 1-205 (birth cohorts 1902-1971)
Series: F Ic. Likarhandlingar, vapenfria
Volumes: 1-67 (birth cohorts 1935-1963)

Archive: Militiarpsykologiska institutet (MPI)

Repository list, “arkivforteckning™: 210

Series: F II. Instruktioner mm.

Volumes: | —instructions for psychologists and inspecting personnel, memos etc.
2 —instructions for the inspecting personnel, cognitive tests
3 — codes for educational level
4 — instructions, memos etc.



Sociala kroppar

en populdrvetenskaplig sammanfattning

Vi vet alla att ménniskor dr olika langa, och vad de skillnaderna beror pa i var
nutid &r vidldokumenterat. Jag har i min avhandling undersokt vad skillnad-
erna berodde pa hos tidigare generationer. Det mesta av skillnaderna i langd
mellan méanniskor vi idag méter till vardags beror pa genetiska faktorer, men
hur lang en person blir paverkas ocksa av levnadsvillkoren under uppvéxten.
Om en person inte kan ata tillrackligt mycket eller tillrackligt allsidig mat, s&
kommer hen inte att bli lika l&ng som vuxen som hen skulle ha kunnat bli.
Sjukdomar kan ocksa paverka véxten, speciellt om man dr allvarligt sjuk, eller
ar sjuk ofta eller lange. Om en sjuk person dessutom inte far i sig tillrackligt
med mat dr det extra allvarligt. Andra levnadsforhallanden, som bostads-
forhallanden och hart arbete under barndomen, kan ocksa paverka véxten.

Levnadsvillkorens inflytande pé hur langa personer blir dr den viktigaste
orsaken till att ménniskor idag dr olika langa i olika delar av vérlden. Det &r
ocksa orsaken till att mdnniskor i till exempel Sverige var kortare for 100 eller
200 ar sen dn idag. Medelldngden for médn var minst 12 centimeter kortare i
Sverige i borjan av 1800-talet dn idag. Det var da véldigt ovanligt att uppna
dagens medelldngd. Det gar ocksa att se hur levnadsférhallanden paverkar
hur lang en person blir genom att grupper med olika familjebakgrund har
olika medelléngd. Forédldrarnas yrke, inkomst och utbildning, liksom barnens
antal syskon, med mera, har visat sig paverka hur ldnga barnen blir.

Mellan ungefdr mitten av 1800-talet och mitten av 1900-talet dkade
medelldngden for mén i Sverige med ungeféar en millimeter per ar. Denna ut-
veckling ar inte unik for Sverige, utan d4gde rum i flera andra lander i Europa
och Nordamerika. Vi vet att den 6kande medellingden var ett resultat av att
levnadsforhallandena forbattrades dver tid, sa att varje arskull med barn fick
det lite battre dn tidigare arskullar. Medelldngden i Sverige 6kade samtidigt
som landet borjade industrialiseras, nationalinkomsten véxte och 16neniva-
erna hojdes. Manniskor i Sverige kunde ocksa dta mer och béttre mat nér
produktiviteten i jordbruket forbattrades och produktionen av animalier och
handeln med matvaror generellt 6kade. Under samma period sjonk ocksa
dodligheten. I Sverige borjade den sjunka redan under 1700-talet, och ned-
géngen fortsatte under 1800- och 1900-talen. I borjan av 1800-talet dog mer
an vart tredje barn innan det hade fyllt sex ar. I mitten av 1900-talet var
det bara ungefar tre barn per hundra. En annan drastisk fordndring under
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perioden var att antalet barn per familj minskade. Efter mitten av 1800-talet,
men framfor allt i slutet av 1800- och borjan av 1900-talet minskade antalet
barn fran ungefér sex till tva barn per familj.

Det finns alltsa flera dramatiska fordndringar av levnadsforhallandena som
ar samtida med Okningen av medelldngden i Sverige. Darfor ar det svart att
veta vilka fordndringar som var de viktigaste bakomliggande faktorerna. Aven
om det dr vél undersokt vad som kan péverka hur lang en person blir, vet vi
mindre om vilka av dessa faktorer som var viktigast, historiskt sett. Det ar
ocksa svart att analysera dessa faktorer pa ett bra sétt med hjélp av statistik om
medelvirden och storskaliga trender. Det dr léttare att analysera olika faktorers
paverkan om vi har uppgifter pa individniva. Da kan vi utnyttja den genetiska
variationen hos dessa individer for att minska risken att fa felaktiga resultat.

Genom att vi far veta mer om de sociala skillnaderna i langd och orsakerna
bakom att medellingden 6kade med tiden, kan vi ldra oss om hur levnads-
standarden skiljde sig mellan olika grupper och hur den utvecklade sig dver
tid. Vi kan déarigenom ocksa ldra oss mer om till exempel hur sambanden sag
ut mellan forbattrad levnadsstandard och fallande dodlighet.

I min avhandling har jag samlat in uppgifter om ldngd frén protokoll som
upprattades vid monstringar av mén infor deras varnplikt. En allmén, obliga-
torisk varnplikt infordes i Sverige redan under borjan av 1800-talet. Jag har
dérfor kunnat samla in uppgifter fran 1818 och framét. Man har alltid métt
hur langa ménnen var vid monstringen och resultaten finns bevarade i olika
arkiv. Jag samlade in uppgifter om ett urval av min i Skénes Ekonomisk-
Demografiska Databas (SEDD). SEDD ér en forskningsdatabas med upp-
gifter om alla personer som levde i fem landsbygdsférsamlingar i Skane fran
1600-talet till idag. Det finns till exempel information om nér dessa personer
foddes, nir de gifte sig och med vem, nér de fick barn och nér de dog. Det &r
darfor majligt att veta vem som ar slikt med vem, vilka som bodde tillsam-
mans och vilka yrken personerna hade, med mera, med mera.'

Nér jag samlade in mitt material sa strackte sig SEDD fram till ar 1950.
Jag kunde darfor samla in uppgifter om personer fodda mellan 1797 och 1950
som monstrades mellan 1818 och 1968. Jag valde ut ndstan atta tusen mén
for vilka det fanns information om deras fordldrar i SEDD och letade efter
dem i monstringsprotokollen. Jag hittade och samlade in information om fler
an sex tusen av dessa mén. Fran SEDD har jag kunnat fa fram information

1 Niér jag samlade in materialet hade jag tillgang till mdnnens namn for att kunna
matcha dem med namnen i monstringsprotokollen. Efter att jag var klar ldimnade jag
ifran mig allt material, sa att de uppgifter jag har analyserat blev helt anonymiserade.
Jag presenterar bara statistik om ménnen och deras familjer, aldrig uppgifter om
enskilda personers liv. All forskning med hjdlp av denna databas gors pa detta sitt.
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om vad ménnens forildrar jobbade med, om de dgde jord, hur ménga syskon
minnen hade och ett matt pa risken att miannen var sjuka nir de var spadbarn.
Jag vet ocksa vilka mén som var broder, sa att jag har kunnat ta hénsyn till
detta och anvénda det i mina analyser. Det finns idag inga andra historiska
material som har sa mycket bakgrundsinformation om personer tillsammans
med uppgifter om langd.

Min avhandling bestar av en introduktion, fyra artiklar och en text
som beskriver det material som jag har samlat in och hur jag gick tillviga.
Introduktionen ar en bakgrund och en 6versikt av tidigare forskning, unge-
far som den jag har presenterat hér. I de forsta tre artiklarna undersoker jag
paverkan pad mannens ldngd fran en faktor i taget: fordldrarnas (pappans) yrke
och jorddgande, antalet syskon i familjen och sjukdom under spadbarnstiden.
Den fjirde artikeln undersoker om mén med olika yrken och familjebakgrund
hade olika BMI-tal (BMI stér for ”’body mass index”, kroppsmasseindex, och
ar en metod for att med utgédngspunkt i en persons vikt och lingd berdkna om
personen ar dver-, normal- eller underviktig).

Artikel 1 — Léngsiktiga fordndringar av sociala
skillnader 1 langd

Barn till personer som har yrken med hog status, hoga inkomster eller lang
utbildning ar i genomsnitt ldngre dn barn till personer som har yrken med
lagre status, lagre inkomster eller kortare utbildning. Skillnaderna dr sméi i
Sverige idag, men var mycket storre under 1800-talet. Jag undersoker hur de
sociala skillnaderna dndrades fran borjan av 1800-talet till mitten av 1900-
talet. Detta dr den fOrsta studie som undersoker detta med information om
familjebakgrund for (ndstan) alla i en viss befolkning.

Jag undersdker om pappans yrke och familjens eventuella tillgang till jord
paverkade barnens lingd. Det jag kommer fram till &r att soner till jorddgare, i
genomsnitt, var langre dn andra under borjan och mitten av 1800-talet. Soner i
familjer med mycket jord var ocksa ldngre &n soner i familjer med mindre jord.
Detta visar att det var en fordel att ha mdjlighet att producera sin egen mat. Det
var pa denna tid 1 Sverige svart att fa tag pa tillrackligt mycket och tillrackligt
bra mat genom att kopa den. Soner till pappor som arbetade som hantverkare var
den kortaste gruppen under borjan och mitten av 1800-talet. Manga hantverkare
hade tillgang till lite jord, men de behdvde ocksa komplettera med att kdpa mat.
En forklaring till att just deras soner utgjorde den kortaste gruppen kan vara att
hantverkarna hade for laga inkomster for att alltid kunna skaffa sig tillrdckligt
med mat. Fordelen for jordigare forsvann i slutet av 1800-talet, nir produktivi-
teten i jordbruket hade 6kat och marknaden for livsmedel fungerade béttre.
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Soner till pappor med olika tjanstemannayrken var langre dn andra och
utgjorde den ldngsta gruppen under hela den tid mitt material behandlar. I
borjan och mitten av 1800-talet utgjorde de 6verklassen i befolkningen jag
studerar. Deras sOner var i genomsnitt ldngre &n andra dven om familjen inte
hade tillgéng till ndgon jord. Om familjens inkomster var tillrdckligt hoga
kunde de fa tillrackligt med mat genom att kdpa den.

De sociala skillnaderna i langd var olika stora under olika perioder, men
minskade med tiden. Skillnaderna i ldingd minskade nir tillgdngen till mat
forbéttrades och det blev ldttare att kdpa mat istéllet for att producera den
sjdlv. Minskningen av skillnaderna verkar dérfor ha varit ett resultat bade
av att levnadsvillkoren forbattrades i allminhet och att ekonomin och den
sociala strukturen dndrades.

Artikel 2 - Antalet syskon och sonernas langd

Ett stort antal studier har visat pa olika nackdelar for personer med manga
syskon jamfort med personer med farre syskon. Personer med fler syskon
har till exempel, i genomsnitt, lite kortare utbildning och blir lite kortare dn
personer med férre syskon. Vi vet fortfarande inte sikert varfor det ar sa. En
av de vanligaste forklaringarna &r att nér ett stdrre antal syskon maste dela
pa fordldrarnas resurser, blir det mindre till varje barn. Vi forvintar oss att
alla fordldrar gor vad de kan for att ge alla sina barn tillrdckligt med mat. Om
det finns ett samband mellan antalet syskon och barnens lingd, ar det darfor
troligt att det var ont om resurser i familjer med manga barn. Jag provar detta
genom att undersdka om det finns ett samband mellan antalet syskon och
sonernas ldngd. Vi forvintar oss ocksé att sambandet mellan antalet syskon
och barnens lidngd blev svagare med tiden, allt efter som levnadsvillkoren
forbattrades och alla familjer fick tillgang till mer resurser. Jag provar detta
genom att undersdka hur sambandet mellan antalet syskon och sonernas langd
forandrades Over tid. Detta &r den forsta studie som undersoker sambandet
mellan antalet syskon och lingd under 1800-talet och kan visa pa de lang-
siktiga forédndringarna av detta samband.

Mina resultat bekréiftar att det &r troligt att det var ont om resurser i familjer
med manga barn. Midn som bodde tillsammans med fyra syskon var tva—tre
centimeter kortare &n mén som bara bodde med sina fordldrar. Sambandet mel-
lan antalet syskon och ménnens ldngd forsvagades 6ver tid. I mitten av 1900-
talet var det bara soner i familjer med ovanligt ménga barn som i genomsnitt
var kortare dn andra. Resultaten visar ocksa att &ven om familjens resurser
var betydelsefulla, dr det viktigt att ta hansyn till den sociala och historiska
kontexten.
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Artikel 3 — Sambandet mellan sjukdom och langd

Hur lang en person blir paverkas ocksa av om hen ér sjuk under barndomen.
Det ér troligt att det var sa under 1800-talet, precis som idag, men det dr svért
att undersoka, eftersom vi vet vildigt lite om sur ménniskor var sjuka under
denna tid. Vi maste darfor anvidnda information om dddlighet for att upp-
skatta ndr ménniskor var sjuka. Under 1800-talet dog méinga av infektions-
sjukdomar och dodligheten i befolkningen varierade mycket fran ar till ar pa
grund av epidemier. Under ar dd4 manga dog &r det darfor troligt att ocksa
manga av dem som Overlevde var sjuka. Medelldngden 6kade allt efter som
1800-talet gick, samtidigt som spddbarnsdddligheten sjonk. En del studier har
darfor foreslagit att sjukdom under spddbarnstiden bidrog till att manniskor
blev korta. Tidigare studier har ocksa visat att personer som foddes under ar
da spadbarnsdddligheten var hog hade en nagot kortare livslangd dn andra.
Det var dock ménga saker som forédndrades i samhaéllet samtidigt som medel-
langden 6kade och dodligheten sjonk. Jag provar darfér om ménnens langd
vid monstringen paverkades av dodligheten bland spiddbarn ndr de foddes,
genom att jamfora broder. Genom att jimfora broder med varandra kan jag
utesluta de flesta andra faktorer som paverkade hur ldnga ménnen blev. Detta
ar den forsta studie dér en forskare har kunnat undersoka detta pd detta sitt
och under denna tid.

Dodligheten, och ddrmed dven risken for att ménnen var sjuka som
spadbarn, varierade mycket fréan ar till ar, men ocksa under aret. Dodligheten
var ofta hogst i slutet av sommaren och under vintern. Jag raknar darfor ut
dodligheten bland spddbarn under det forsta levnadséret for varje person i
undersokningen. Det &r ocksa mojligt att mannens lingd paverkades av om
deras mammor var sjuka under graviditeten. Jag raknar déarfor ocksa ut dod-
ligheten bland vuxna under den tid som ménnen lag i sin mammas mage.

Jag hittar inga systematiska eller starka samband i denna artikel. Dodlig-
heten bland befolkningen under tiden fore eller efter det att mdnnen foddes
paverkade inte hur ldnga de blev som unga vuxna. Undernédrda och darfor
korta barn har en hogre risk att do 4n andra barn. Det ar darfér mojligt
att medelldngden for de personer som Overlevde barndomen &r hogre dn
den skulle ha varit om alla barn i samma befolkning hade &verlevt. Om
hog dodlighet bland barn kan leda till hogre medelléngd bland dem som
overlever barndomen vid samma tid, blir det svarare att méta den negativa
paverkan fran sjukdom pa langd. Pa grund av detta och andra problem med
mitt material sa kan jag bara dra forsiktiga slutsatser i denna artikel. Mina
resultat visar att savél negativ padverkan pa medelldngden fran sjuklighet
under spiddbarnstiden som paverkan av att underniarda och korta barn har en
hogre risk att do, dr svag — om den alls finns.
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Jag kan alltsa inte visa ndgon direkt pdverkan pd ménnens langd frin sjuk-
dom under spéddbarnstiden nér jag anvinder dodligheten som matt pa risken
att ménnen var sjuka nér de var spadbarn. Dddligheten édr dock ett vildigt
oprecist matt pa sjuklighet. Studier pa nutida befolkningar har visat att sjuk-
dom paverkar vixten och ocksa kan péaverka hur lang en person blir som
vuxen. Det dr darfor véldigt troligt att sjukdom var en av orsakerna till att
ménniskor blev kortare i Sverige under 1800-talet och i borjan av 1900-talet
an idag. Det som gjorde att de blev kortare var i sé fall att de var sjuka ofta
och ldnge, inte minst i olika diarrésjukdomar, i kombination med att de inte
hade tillrdckligt mycket och tillrédckligt bra mat att dta. Det finns antagligen
gemensamma orsaker till att medelldngden 6kade och dodligheten sjonk dver
tid. Men den sjunkande spadbarnsdodligheten var i sig inte en viktig orsak till
att medellangden dkade.

Artikel 4 — Sociala skillnader 1 vikt 1 mitten av
1900-talet

Medelldngden okar fortfarande i Sverige, men bara vildigt langsamt. Medel-
vikten har dock fortsatt att 6ka i hogre grad &n medelldngden, vilket har lett
till 6kande problem med 6vervikt och fetma. Okande dvervikt och fetma dr
ett globalt problem i1 bade hog- och laginkomstlander. I Sverige borjade BMI-
talen att stiga och andelen 6verviktiga bland mén att 6ka ndr man fodda pa
1950-talet monstrades for vérnplikten. I hoginkomstldnder, som Sverige, &r
problemen med overvikt storre bland personer med ldgre utbildning eller
arbetaryrken &n bland personer med hogre utbildning eller tjanstemanna-
yrken. Dessa skillnader giller for vuxna, men paverkar ocksé deras barn. Det
finns mingder av undersokningar av dessa sociala monster i vikt pa nutida
befolkningar men fortfarande vildigt fa studier pa befolkningar forr i tiden.
Orsakerna till att det finns sociala skillnader i vikt dr &nnu inte vetenskapligt
belagda. Historiska studier kan bidra till att ta reda pa det genom att visa om
monstren alltid har sett likadana ut eller om de har fordndrats med tiden. Jag
undersoker i denna artikel hur skillnaderna i BMI sdg ut mellan mén med
olika yrke och familjebakgrund under mitten av 1900-talet, innan trenden
med 6kande BMI och storre andel 6verviktiga startade.

Mina resultat visar att de sociala skillnaderna i BMI-tal i Sverige
under mitten av 1900-talet var ungefir likadana som de ér idag. Mén som, till
exempel, hade ett tjanstemannayrke eller var studenter vid monstringen hade i
genomsnitt 1dgre BMI-tal &n andra. Jag undersoker ocksa hur de sociala skill-
naderna i vikt fordndrades over tid genom att jamfora man fodda 1934—1942
med mén fodda 1943-1950. De sociala skillnaderna i vikt férdndrades under
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denna tid. Bland mén fodda 1943—1950 fanns ett samband mellan BMI och
skillnaden mellan det yrke ménnen sjidlva hade vid monstringen och det deras
pappor hade (haft). Médn som hade ett yrke med lédgre status dn sin pappas
hade négot hogre BMI-tal 4n andra, medan mén som hade ett yrke med hogre
status &n sin pappas hade nagot lagre BMI-tal dn andra. Det maste dock ha
funnits flera olika orsaker till de sociala skillnaderna i vikt for att forklara de
monster jag hittar.

Slutsatser

Det har hela tiden funnits sociala skillnader i bade langd och vikt i de befolk-
ningar jag har studerat. Fordldrarnas yrke och antalet barn i familjen paver-
kade till exempel hur l&nga mannen blev. Skillnader i tillgang till materiella
resurser, som mat, var viktiga for att skapa dels sociala skillnader i ldngd
och vikt och dels den 6kande medelldngden dver tid. Déremot var det aldrig
enbart materiella resurser som var viktiga. Resursernas paverkan berodde pa
samhdlleliga strukturer och manskliga beteenden, som i sin tur paverkade
fordelningen av resurserna. Mycket mer forskning behévs innan vi kan veta
sikert vad som var de viktigaste orsakerna for de sociala skillnaderna i vikt
och langd och den 6kade medellédngden Gver tid. For att forsté trenderna och
de sociala skillnaderna i ldngd och vikt racker det inte med grova maétt, som
nationalinkomst eller hur mycket mat som var tillgdnglig. Det behdvs mer
detaljerad kunskap om trender &ver tid och skillnader i, till exempel, mat-
vanor och sjuklighet. Historiska studier med information om individer och
familjer, som de jag har gjort, kan bidra till att 6ka var forstaelse av trender
och skillnader i langd och vikt, samtidigt som de tar hénsyn till att dessa
bestdms av unika biologiska, och delvis genetiska, processer.
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Social Bodies contains four research papers that analyze family- and
community-level influences on height and weight among men in southern
Sweden born between 1797 and 1950. The dataset analyzed provides
uniquely rich and detailed information on family relationships and back-
ground for an historical population in combination with individual measures
of height. Paper 1 investigates the long-term changes in socioeconomic
differences in height. Paper 2 investigates the association between the number
of siblings present in the household and the height of the sons before, during
and after the fertility decline. In Paper 3 I test the association between height
and the infant mortality rate in the year of birth, first year of life and the
adult death rate during pregnancy using a sibling comparison design.

Paper 4 investigates the occupational differences in body mass index before
the obesity epidemic.
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