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A century of trends in adult human height
NCD Risk Factor Collaboration (NCD-RisC)*

Abstract Being taller is associated with enhanced longevity, and higher education and earnings.

We reanalysed 1472 population-based studies, with measurement of height on more than 18.6

million participants to estimate mean height for people born between 1896 and 1996 in 200

countries. The largest gain in adult height over the past century has occurred in South Korean

women and Iranian men, who became 20.2 cm (95% credible interval 17.5–22.7) and 16.5 cm (13.2–

19.7) taller, respectively. In contrast, there was little change in adult height in some sub-Saharan

African countries and in South Asia over the century of analysis. The tallest people over these 100

years are men born in the Netherlands in the last quarter of 20th century, whose average heights

surpassed 182.5 cm, and the shortest were women born in Guatemala in 1896 (140.3 cm; 135.8–

144.8). The height differential between the tallest and shortest populations was 19-20 cm a century

ago, and has remained the same for women and increased for men a century later despite

substantial changes in the ranking of countries.

DOI: 10.7554/eLife.13410.001

Introduction
Being taller is associated with enhanced longevity, lower risk of adverse pregnancy outcomes and

cardiovascular and respiratory diseases, and higher risk of some cancers (Paajanen et al., 2010;

Kohoutová, 1975; Green et al., 2011; Nelson et al., 2015; Batty et al., 2010;

World Cancer Research Fund / American Institute for Cancer Research, 2007;

2010; 2011; 2012; 2014a; 2014b; Nüesch et al., 2015; Davies et al., 2015; Zhang et al., 2015;

Kozuki et al., 2015; Black et al., 2008). There is also evidence that taller people on average have

higher education, earnings, and possibly even social position (Adair et al., 2013; Stulp et al., 2015;

Barker et al., 2005; Strauss and Thomas, 1998; Chen and Zhou, 2007; Case and Paxson, 2008).

Although height is one of the most heritable human traits (Fisher, 1919; Lettre, 2011), cross-

population differences are believed to be related to non-genetic, environmental factors. Of these,

foetal growth (itself related to maternal size, nutrition and environmental exposures), and nutrition

and infections during childhood and adolescence are particularly important determinants of height

during adulthood (Cole, 2000; Silventoinen et al., 2000; Dubois et al., 2012; Haeffner et al.,

2002; Sørensen et al., 1999; Victora et al., 2008; Eveleth and Tanner, 1990; Tanner, 1962; Tan-

ner, 1992; Bogin, 2013). Information on height, and its trends, can therefore help understand the

health impacts of childhood and adolescent nutrition and environment, and of their social, economic,

and political determinants, on both non-communicable diseases (NCDs) and on neonatal health and

survival in the next generation (Cole, 2000; Tanner, 1992; Tanner, 1987).

Trends in men’s height have been analysed in Europe, the USA, and Japan for up to 250 years,

using data on conscripts, voluntary military personnel, convicts, or slaves (Cole, 2000; Floud et al.,

1990; Fogel et al., 1983; Schmidt et al., 1995; Floud et al., 2011; Tanner et al., 1982;

Hatton and Bray, 2010; Tanner, 1981; Facchini and Gualdirusso, 1982). There are fewer historical

data for women, and for other regions where focus has largely been on children and where adult

data tend to be reported at one point in time or over short periods (Marniemi and Parkki, 1975;

Grasgruber et al., 2014; Baten and Blum, 2012; Deaton, 2007; Mamidi et al., 2011; van Zanden

et al., 2014). In this paper, we pooled worldwide population-based data to estimate height in adult-

hood for men and women born over a whole century throughout the world.
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mental Medicine, Czech Republic)*; Aneta Grajda (The Children’s Memorial Health Institute, Poland)

*; Maria G Grammatikopoulou (Alexander Technological Educational Institute, Greece)*; Ronald D

Gregor (Dalhousie University, Canada)*; Tomasz Grodzicki (Jagiellonian University Medical College,

Poland)*; Anders Grøntved (University of Southern Denmark, Denmark)*; Grabriella Gruden (Univer-

sity of Turin, Italy)*; Vera Grujic (University of Novi Sad, Serbia)*; Dongfeng Gu (National Center of

Cardiovascular Diseases, China)*; Emanuela Gualdi-Russo (University of Ferrara, Italy)*; Ong Peng

Guan (Singapore Eye Research Institute, Singapore)*; Vilmundur Gudnason (Icelandic Heart Associa-

tion, Iceland)*; Ramiro Guerrero (Universidad Icesi, Colombia)*; Idris Guessous (Geneva University

Hospitals, Switzerland)*; Andre L Guimaraes (State University of Montes Claros, Brazil)*; Martin C

Gulliford (King’s College London, UK)*; Johanna Gunnlaugsdottir (Icelandic Heart Association, Ice-

land)*; Marc Gunter (Imperial College London, UK)*; Xiuhua Guo (Capital Medical University, China)

*; Yin Guo (Capital Medical University, China)*; Prakash C Gupta (Healis - Sekhsaria Institute for Pub-

lic Health, India)*; Oye Gureje (University of Ibadan, Nigeria)*; Beata Gurzkowska (The Children’s

Memorial Health Institute, Poland)*; Laura Gutierrez (Institute for Clinical Effectiveness and Health

Policy, Argentina)*; Felix Gutzwiller (University of Zurich, Switzerland)*; Jytte Halkjær (Danish Cancer

Society Research Centre, Denmark)*; Ian R Hambleton (The University of the West Indies, Barbados)

*; Rebecca Hardy (University College London, UK)*; Rachakulla Hari Kumar (Indian Council of Medi-

cal Research, India)*; Jun Hata (Kyushu University, Japan)*; Alison J Hayes (University of Sydney, Aus-

tralia)*; Jiang He (Tulane University, USA)*; Marleen Elisabeth Hendriks (Academic Medical Center of

University of Amsterdam, The Netherlands)*; Leticia Hernandez Cadena (National Institute of Public

Health, Mexico)*; Sauli Herrala (Oulu University Hospital, Finland)*; Ramin Heshmat (Tehran Univer-

sity of Medical Sciences, Iran)*; Ilpo Tapani Hihtaniemi (Imperial College London, UK)*; Sai Yin Ho

NCD Risk Factor Collaboration (NCD-RisC). eLife 2016;5:e13410. DOI: 10.7554/eLife.13410 19 of 29

Research article Epidemiology and global health

http://dx.doi.org/10.7554/eLife.13410
Dr Foo Leng Huat
Highlight




