Lisonkova et al.

22 Blickstein |, Keith LG. Aging, twinning, and perinatal outcomes. Fertil
Steril 2003;79:661-2.

23 Kramer MS, Demissie K, Yang H, Platt RW, Sauvé R, Liston R. The
contribution of mild and moderate preterm birth to infant mortality.
Fetal and Infant Health Study Group of the Canadian Perinatal Sur-
veillance System. JAMA 2000;16:843-9.

24 Consortium on Safe Labor, Hibbard JU, Wilkins I, Sun L, Gregory K,
Haberman S, et al. Respiratory morbidity in late preterm births.
JAMA 2010;304:419-25.

25 Leone A, Ersfeld P, Adams M, Meyer Schiffer P, Bucher H, Arlettaz
R. Neonatal morbidity in singleton late preterm infants compared
with full-term infants. Acta Paediatr 2012;101:e6-10.

26 Mohan SS, Jain L. Late preterm birth: preventable prematurity? Clin
Perinatol 2011;38:547-55.

27 Cheng Y, Kaimal A, Bruckner T, Hallaron D, Caughey A. Perinatal mor-
bidity associated with late preterm deliveries compared with deliveries
between 37 and 40 weeks of gestation. BJOG 2011;118:1446-54.

28 Teune MJ, Bakhuizen S, Bannerman CG, Opmeer BC, van Kaam AH,
van Wassenaer AG, et al. A systematic review of severe morbidity in
infants born late preterm. Am J Obstet Gynecol 2011;205:e1-9.

29 Public Health Agency of Canada. Canadian Perinatal Health
Report, 2008 Edition. Ottawa, ON: Public Health Agency of Can-
ada, 2008.

30 Centers for Disease Control and Prevention. Vital Statistics Data avail-
able online. [www.cdc.gov/nchs/data_access/Vitalstatsonline.htm].
Accessed 30 March 2011.

31 Mustafa G, David RJ. Comparative accuracy of clinical estimate ver-
sus menstrual gestational age in computerized birth certificates. Pub-
lic Health Rep 2001;116:15-21.

32 Ananth CV. Menstrual versus clinical estimate of gestational age
dating in the United States: temporal trends and variability in indices
of perinatal outcomes. Paediatr Perinat Epidemiol 2007;21 (Suppl
2):22-30.

33 Joseph KS, Huang L, Liu S, Ananth CV, Allen AC, Sauve R, et al.
Reconciling the high rates of preterm and postterm birth in the Uni-
ted States. Obstet Gynecol 2007;109:813-22.

34 Confidential Enquiry into Maternal and Child Health. Perinatal Mor-
tality, 2005: England, Wales and Northern Ireland. London: CE-
MACH, 2007.

35 Joseph KS, Liu S, Rouleau J, Lisonkova S, Hutcheon JA, Sauve R,
et al. International comparisons of perinatal and infant mortality:
influence of definition-based versus pragmatic birth registration. BMJ
2012;344:e746, doi:10.1136/bmj.e746.

36 Lisonkova S, Hutcheon JA, Joseph KS. Temporal trends in neonatal
outcomes following iatrogenic preterm delivery. BMC Pregnancy
Childbirth 2011;11:39.

37 Morken NH, Kallen K, Hagberg H, Jacobsson B. Preterm birth in
Sweden 1973-2001: rate, subgroups, and effect of changing pat-
terns in multiple births, maternal age, and smoking. Acta Obstet
Gynecol Scand 2005;84:558-65.

Commentary on ‘The ecological design’

Lisonkova et al. show an association between a country’s preterm birth rate, stillbirth rate and neonatal death rate
based on country-level data. This type of study, which presents associations between country-level data rather than
individual-level observations, is an ecological study. When the research goal is to make inferences about individuals,
ecological studies—which do not link observations at the individual-level—are prone to special biases not present in
individual-level (e.g. case—control or observational cohort) studies of the same populations (Robinson, Am Soc Rev
1950;15:351-7; Goodman, Am Soc Rev 1953;18:663—4; Greenland et al., Am ] Epidemiol 1994;139:747—60; Freedman,
Encyclopedia of Social Science Research Methods, Los Angeles, CA, USA: Sage Publications; 2004, p. 293). The ecological
fallacy occurs when one falsely assumes that relationships at the group level hold at the individual level.

Robinson was perhaps the first to outline the limitations of using ecological data to infer individual-level relations.
He presented research on state-level data from each of the 48 US states in 1930. Comparing the percentage of the
population who are literate (in English) to the percentage of the population who are foreign-born, he found a positive
correlation of 0.53. This indicated that states with more foreign-born residents had higher literacy rates, which was
true. The ecological fallacy occurs when one draws the conclusion that foreign-born individuals are more likely to be
literate in English; at the individual level, the correlation was —0.11, with individuals born outside the USA less likely
to be literate in English. The ecological correlation of 0.53 occurred because foreign-born individuals were more likely
to immigrate to states in which native-born citizens were highly literate.

Ecological studies are practically appealing (Morgenstern, Modern Epidemiology. 3rd edn. New York: Wolters Kluwer/
Lippincott Williams & Wilkins, 2008; p.511-31) and can sometimes yield important insights about individuals (Green-
land, Int J Epidemiol 2001;30:1343-50). Furthermore, some (Wen et al., ] Clin Epidemiol 1999;52:7—12) have suggested
that ecological studies may minimise confounding by indication, which occurs when the treatment under study is
preferentially allocated to those who need it most and who are therefore at a higher risk of the outcome (Joffe,
Pharmacoepidemiol Drug Safety 2000;9:37—41). However, in the absence of individual-level data, determining whether
aggregate-level associations accurately reflect individual-level relations is notoriously difficult (Greenland et al., Am J Epi-
demiol 1994;139:747-60). The assumptions required for ecological studies to minimise confounding by indication are
often heroic, and rarely justified (Joffe, Pharmacoepidemiol Drug Safety 2000;9:37—41; Naylor, J Clin Epidemiol 1999;52:

1638

© 2012 The Authors BJOG An International Journal of Obstetrics and Gynaecology © 2012 RCOG


www.cdc.gov/nchs/data_access/Vitalstatsonline.htm

International comparisons of preterm birth rates

1-5). Even if the assumptions needed to minimise confounding by indication are met, confounding in general is more
difficult to control in an ecological study (Morgenstern, Modern Epidemiology 3rd edn, New York: Wolters Kluwer/Lip-
pincott Williams & Wilkins; 2008, p.511-31). Hence, confirmation of individual-level trends identified using ecological
data alone would, at the very least, require additional research based on individual-level data. Ideally, such inferences
should be confirmed using multi-level data that combine the best of both worlds (Greenland, Int J Epidemiol
2001;30:1343-50; Diez-Roux, Am ] Public Health, 1998;88:216—22; Subramanian et al., Int ] Epidemiol 2009;38:342—60).
When making decisions about individuals, ecological results should be viewed with caution until such confirmation is
made. H
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