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Abstract

The purpose of this project is to identify possible differentials in the infant survivorship of the
Danish cohorts born between 1982 and 1990. The principal characteristics to be considered are gen-
der and birth weight. Our data consist of official records of live births and infant deaths linked at the
individual level. We report some rather detailed measurements of the survivorship impact of sex and
birth weight in the framework of logistic regression and loglinear modeling. This paper gives strong
support to sex and birth weight as major determinants of infant survivorship. Falling infant mortality
is closely associated with increasing expected birth weight over the birth cohorts considered. The present
paper should be seen as an appetizer for addressing the more general question of birth weight as an
intermediate variable for survivorship impacts of biosocial factors related to the parents and to intra-
uterine gestation.
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Introduction

Sudden infant death or deteriorating child health, eventually leading to death, may
be caused by congenital biosocial factors and/or by inoptimal or untimely childcare.

The social and biological factors in gestation and infant survivorship are complexly
interrelated. For example, the smoking habits of the mother are known to be condu-
cive to low birth weight. See for example Cederqvist et al. (1984), Tambyraja and Rat-
nam (1982) and Phelan (1980). Alcoholism and drug abuse are other behavioral fac-
tors that may damage the fetus and the child. The age, health and nutrition status of
the mother, the age of the father, and the genetic heritage of the parents have an im-
pact on the health and the genetical disposition of the offspring.

From the literature, biological factors such as sex and birth weight are known to
be important determinants of infant mortality, more so in the perinatal and neonatal
age intervals than later in life. See for example Belsey (1993) and Bouvier and Van
der Tak (1976). Low birth weight is frequently associated with an increased mortality
above that associated with normal birth weight; boys usually having higher mortality
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than girls. Biological factors, obviously, may also be important contributing elements
in the shaping of the social life and the career opportunities of the new-born child.

In this study we investigate selected issues in infant survivorship among the Dan-
ish cohorts born between 1982 and 1990. Our data consist of official records of live
births and infant deaths linked at the individual level.

Fundamentally, this paper gives strong support to the alleged impacts of sex and
birth weight upon infant survivorship, the relationship being particularly simple in the
medium range of the birth weight distributions. Is this a trivial finding? We think not.
The estimated infant mortality is below one percent in the cohorts under study. Not
surprisingly, this adds to the variation of the observed birth weights. The supreme data
quality and the sheer size of the data set permits highly accurate assessment, not only
in the medium range of the birth weight distributions, but also in their extremes. With
specific regard to the tails of the birth weight distribution, we find a looser associa-
tion between gender and birth weight, on the one hand, and infant survivorship on the
other.

Until recent years infant mortality has been somewhat higher in Denmark relative
to other Nordic countries. Falling Danish infant mortality is closely associated with
Systematically increasing estimated expected birth weight (in the range of 1,000 to 4,499
grams) over the birth cohorts considered. This result calls for cross-national compari-
sons of birth weight distributions. The last-mentioned research theme will not be pur-
sued further here.

The present paper should also be seen as an appetizer for addressing the more gen-
eral question of birth weight as an intermediate variable for survivorship impact of
biosocial factors related to the parents and to intrauterine gestation. An exhaustive treat-
ment of this matter, clearly, is beyond the scope of a short paper.

A brief presentation of the data is given in the next section. Further specification
of the problem and some detailed research issues to be derived from it follow in the
section dealing with problems. A brief review of the applied statistical models and the
Statistical analysis are given in the next section. The findings are presented and sum-
marized in the results section. A brief discussion follows in the conclusion.

The data

The empirical basis for addressing questions of the above-mentioned nature is a
very large data set consisting of the birth records of live born Danish children deliv-
ered between January 1, 1982 and December 31, 1992, and a much smaller data set
consisting of individual birth and death records of children belonging to the first-men-
tioned data set and dying before their first birthday.

At the present stage of the project we have been forced to exclude children born
in the second half of the year 1987 due to an irrecoverable error on one of the dis-
kettes received from the donor of the data (Sundhedsstyrelsen). As for now, we will
also omit children born in 1991 and 1992 due to a shift in the reporting practice from
the year 1991. We hope to include all omitted birth cohorts and the related survivor-
Shlp experience at a later stage of research. At present, the resulting analytic datafile
includes 475,714 live births and 3,746 deaths.

In Denmark, the registration of births and deaths has been universal and highly
accurate for a very long time. The fraction of sampled live births, consequently, is close
to 1.

The analytic datafile permits assessment of individual censored or uncensored life-
times with great precision. On a retrospective basis the data convey some background
information on the parents and some (rather imperfect) information on intrauterine ev-
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olution from gestation to birth. From live birth to death, to censoring at the first birth-
day, to censoring before 1st January, 1991, the available survivorship data fit into a
prospective observational plan. Censoring in terms of external out-migration is not re-
ported in the data.

The state space of the data and the underlying stochastic life models is graphed in
Figure 1.

Figure 1. State space of the data and the life models.
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What makes birth weight such an important determinant of infant survivorship?
First of all its measurability, of course. In medical practice, body length is commonly
used as a proxy for intrauterine gestation age. Normally, birth weight would be posi-
tively correlated with body length. As birth weight may be easier to determine accu-
rately than body length at birth, birth weight stands out as a very suitable intermedi-
ate indicator of gestation age. Low birth weight related to prematurity is known to impair
the survivorship prospects of live-born babies. This will also become abundantly evi-
dent in the following sections.

Observed weight distributions of live births obviously are functions of observable
or latent biosocial factors, commonly of great complexity. The quality and availabili-
ty of the medical care and obstetrical skills may, to a very large extent, offset adverse
biosocial dispositions with the fetus and/or the pregnant women; of consequence for
the delivery; and for the subsequent survivorship of live-born babies. The sore issues
of the social costs and benefits involved with preserving life before and after birth will
not be further considered in this paper.

In what range of a continuos weight scale would the odds of surviving at least un-
til a given age before the first birthday be best? And how is survivorship affected by
extreme birth weight, either low or high?

If birth weight is differential with regard to gender, some interaction is to be ex-
pected between these covariates with respect to survivorship.



85

The question of a measurable relationship between infant survivorship and birth
year clearly needs some qualification. Infant mortality is heavily dependent on age.
Due to selection impacts of care and medical treatment, transition to “unavoidable”
death clearly may be “deferred” or “postponed” to a somewhat higher age, relatively
speaking. In other terms, prevention of death is likely to affect the “frailty” or health
composition of the survivors at a given age.

To study the time dependency of infant mortality as a function of gender and birth
weight, some sub-categorization of the age segment “first year-of-life” will be required.

To ensure comparability and to avoid distracting details at this point, we shall use
the established age categorization of infants from the literature; i.e. (in units of days
of life) [0,1[, [1,7[, [7,27[ (the neonatal period), and [28,1st birthday[ (the postneona-
tal period); the sum of the first two segments referring to the perinatal period.

Model and statistical analysis

The joint survivorship impact of gender and birth weight are evaluated in the frame-
work of a logistic regression model. Given survivorship experience in terms of a mul-
tivariate contingency table, the estimation and the related model control were accom-
plished with the BMDP procedure LR.

To disentangle possible interactions in the background variables, we use loglinear
modeling in terms of the BMDP procedure 4F. This was done to make it easier to un-
derstand some of the regression results.

DEMOPACK vers. 1.1 (Hansen 1993) and MINISTAT vers. 1.0 (Hansen 1994)
served as efficient and straightforward tools on performing some preliminary and as-
sociated demographic and statistical analyses.

Results

To address the questions raised in the Problems section, we will first examine the
Univariate distributions of live births by gestation age, birth weight, and body length.

To identify strategic points on a continuous scale for birth weight in regard to the
Multivariate statistical analyses, we will then focus on the nature of the mutual rela-
tionship of birth weight, body length at birth, and cohort.

Using a partitioning based on the identified strategic points in the distribution by
birth weight, we will finally report some rather detailed measurements of the survi-
Vorship impact of sex and birth weight, partly in terms of estimated probabilities, and
Partly in terms of regression results.

Analysis of the univariate distributions of live births by birth weight and body length

The examination of the univariate distributions of live births by birth and body
length is based on elementary statistical methodology associated with the normal dis-
tribution.

Assume that X is a normally distributed stochastic variable with mean p and stand-
ard deviation o i.e.,

H: X ~N(u, o)

The working hypothesis H, may be controlled by a fractile diagram. The graphi-
cal control of the assumed distribution may be supported by a (numerical) goodness-
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of-fit test. The graphical control is based on a linear transformation of the (grouped)
stochastic variable X,

U = (X-u)/oc ~ N(0, 1)

In the fractile diagrams, the dependent u-scores are represented by the first Y-axis,
while the second Y-axis refers to the empirical distribution H(x). The diagrams to be pre-
sented in the following, consequently, serve the twin purposes of checking the hypothe-
sized normal distribution of the stochastic variable under study and of conveying detailed
information on the fractiles x_based on the empirical distribution H(xp) =est. P(X < xp).
Fractile diagrams of distributions by birth weight are shown in Figure 2 (both sexes) and
in Figures A1-A2, Appendix 2 (boys; girls); fractile diagrams of distributions by body
length at live birth are displayed in Figure 3 (both sexes) and in Figures A3-A4, Appen-
dix 2 (boys; girls). The ML-estimates of parameters L and ¢ are shown in Table 1. New-
born boys are taller and heavier than newborn girls. Using approximative testing based
on the normal distribution, these differentials are found to be statistically significant. Fit-
ted normal densities of distributions by length at birth and birth weight are shown in Fig-
ures 4-5. The graphs refer to all live births. The densities are based on the parameter
estimates in Table 1. Similar graphs by sex are shown in Figures A5-A6 (birth weight),
Appendix 2, and in Figures A7-A8 (length at live birth), Appendix 2.

There exist a seemingly next-to-perfect linear relationship between the u-scores
and the independent x-variable birth weight (/body length at birth) in all six fractile
diagrams. Can the result obtained by graphical inspection of the fractile diagrams and
the underlying densities be maintained when supplemented with goodness-of-fit test-
ing? The answer is no. Contrary to the graphical approach, the numerical test is high-
ly sensitive to the number of observations. When applied to very large data sets, the
power of the applied chi-square test becomes extremely high. The empirical density
of birth weight is almost perfectly bell-shaped. The empirical density is somewhat higher
than the normal density in the medium range of c. 2,500 grams to c. 4,500 grams; to a
large extent this is also true of length at live birth in the medium range of some 47 cm
to some 52 cm. Structural distributional deviations of this nature could perhaps be me-
diated by introducing background variables like birth year and birth weight. Detailed
results of that nature will not be reported here.

Table 1. Estimated birth weight and body length at birth, live births by sex 1982—
1990 (+) (metric scale).

Sex Birth weight Length at birth
Estimate (grams) (cm)
Boys
mean 3,470.98 52.40
SD 592.42 2.69
# of cases used 243,921 240,244
# of cases omitted 357 4,034
Girls
mean 3,351.71 51.64
SD 559.08 2:55
# of cases used 231,115 227,941
# of cases omitted 321 3,495
Both sexes
mean 3,412.96 52.03
SD 579.51 2.65
# of cases used 475,036 468,185
# of cases omitted 678 7,529

(+) excluding live births during the latter half of 1987.



Figure 2. Graphic control of assumed normal distribution, all birth weights.
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Figure 3. Graphic control assumed normal distribution, height, all births.
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Figure 4. Empirical vs. normal density, all live births 1982-1990.
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Figure 5. Empirical vs. normal density, live-born children 1982-1990.
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The nature of the relationship of birth weight, body length at birth, and birth year of
the cohort

Body length of the fetus is an important indicator of intrauterine gestation age.
Right after delivery, the birth weight and the body length of the newborn child is re-
corded as a matter of routine.

Is birth weight an appropriate proxy for gestation age? To address this question
we study distributions by birth weight, relative to body length at birth. Comparing the
estimated variances of the 44 data sets using Bartlett’s test, we are forced to reject a
working hypothesis of homogeneity of the variances.

This result rules out examining the estimated mean values of the 44 data sets us-
ing one-way analysis of variance and/or linear regression of the estimated means on
the given body lengths at birth.

Recorded birth weight ranges from ca. 280 grams to ca. 6,600 grams in the entire
data set. The estimated means of the conditional birth weight distributions vary from
some 700 grams, given body lengths smaller than ca. 34 cm, to well over 5,000 grams,
given body lengths greater than ca. 62 cm.

To study the heterogeneity of birth weight, relative to body length at birth, we graph
the birth weight means on recorded body length at birth. Expressing birth weight on a
metric scale, the result is shown in Figure 6. As weight may be expected to increase
by the cubic of the increase in length, by and large, transforming birth weight loga-
rithmically may improve linearity (Figure 7). On comparing Figures 6-7, this is seen
to be the case.

To investigate the survivorship impact of birth weight, the latter graph is used as
the basis for establishing empirically defined strategic points on the continuous weight
scale. The chosen birth weight categorization is shown in Table 2. It conforms with

Figure 6. Plot of est. E[weight|height] against height, all live births.
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Figure 7. Plot of est. E[log weight|height] against height.
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the categorization used in the annual birth weight statistics published by Danmarks
Statistik since 1985. In conclusion, birth weight is a rather good proxy of gestation
age represented by body length at birth in the range of ca. 35 cm to ca. 57 cm.

To anticipate complex problems of interpretation related to the confounding of the
impact of sex and birth weight effects in the multivariate survivorship analysis, in par-
ticular in the extremes of the birth weight distribution, estimated probabilities of male
live birth by gestation age and by birth weight are shown in Figures 8-9.

It is seen, interestingly, that the likelihood of a live birth resulting in a boy is rela-
tively low before the 26th week of gestation. Sex differentials in intrauterine survi-
vorship are likely to be at work here.

From the 26th week of gestation the probability of getting a boy, given a live birth,
falls systematically from ca. 55 percent to ca. 50 percent by the 41st gestation week.
The likelihood that a severely overdue live birth results in a boy, is, again, very high.
A similar pattern is evident when estimated masculinity among live births is graphed
against birth weight (Figure 9). Using the above-mentioned birth weight categoriza-
tion, classical loglinear analysis of a three-dimensional contingency table relating to
sex, birth weight and birth year of the cohort reveals significant interaction, partly be-
tween sex and birth weight and partly between birth weight and birth year. The latter
findings, consequently, support results reported earlier in this section.

Survivorship impact of sex and birth weight in terms of estimated probabilities of
death

Birth weight and gender have immense impact on human survivorship, more so in
the perinatal and the neonatal period than later in life (Table 2).

Among boys weighing less than 1,000 grams at birth, only some 50 percent stay
alive for at least seven days after birth (girls: ca. 57 percent). Despite the severe se-
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Table 2. Estimated probability of death in age [x.y[ (days) (per 1,000) by gender
and birth weight.

Gender & perinatal period neonatal postneonatal  infant
birth period period mortality,
weight [0,1] [1,7( [7,27] [28,1st birth-  1st year of life
in grams day[

(1 () (1) 2) (1 (2) (1) (2) (D 2
Boys
~999 265.5 19.165 325.6 23.729  126.0 20.499  83.0 18.228 602.6 21.236

1,000-1,499 549 6.119 107.7 8.569 30.0 4989 248 4.637 202.2 10.792
1,500-1,999 150 2.329 25.3 3.030 7262702 124 2.179 59.0 4512
2,000-2,499 6.4 905 53 .826 33-91.650 105 1.170 25.2.' L. M6
2,500-2,999 1:3=7V4215 20 .26l 13°%71.213 55 440 100 .587

3,000-3,249 4 112 9 .164 L | 139 39" <33% 59 412
3,250-3,499 3 081 1.0 .149 4 .096 3.0F 77265 4.6 326
3,500-3,749 2 067 61218 4 .093 24 210 33 .263
3,750-3,999 pe. .090 7 .146 - 121 25 .269 4.0 338
4,000-4,499 e .094 Srp4:113 2 .080 1.9 .236 29 287
4,500 25 553 55 821 1.1 375 1.5 437 10.5 1.136
unknown .0 .000 .0 .000 0 .000 .0 .000 .0 .000
total 1.7 084 2824102 1.0 064 35757220 8.7 188
Girls

=999 237.8 18.072 255.3 21.201 136.9 19.401 709 15.677 544.1 21.141

1,000-1,499 42.1 5.610 529 6.389 32.7' V5222 19.7 4.154 139.6 9.680
1,500-1,999 9.5 1.882 17.6 2.567 78 1.736 13.4 2.288 473 4.127
2,000-2,499 3.6 641 40 .683 26  .546 6.8 .892 16.8 1.381

2,500-2,999 7 140 LANSTT2 80615151 40 332 65 422
3,000-3,249 4 100 d 433 4 .09 22 234 3.7 300
3,250-3,499 1 .044 4 .099 1 .054 1.7 ' .194 23 228
3,500-3,749 2 070 2 074 2 .062 1.5 .187 21 220
3,750-3,999 4 124 4 124 d 075 1.6 .247 26 310
4,000-4,499 1 .064 5 144 . T | 1.4 255 25 334
4,500~ 45 1.055 8.0 1.410 1.0 .506 3.1 884 164 2.008
unknown .0 .000 0 .000 .0 .000 0 .000 0 .000
total 1.4 078 1.8  .087 9 .06l 26 .106 6.6 .168

(1) Estimated probability of death per 1,000; (2) estimated standard deviation

lection effect associated with perinatal death, survivorship remains heavily impaired
by low birth and prematurity also in the neonatal and the postneonatal segments of
the first year of life.

Age dependent selection effects, inversely correlated with birth weight, are also
evident in the estimated survivorship associated with births below some 4,500 grams.
The prospects of surviving the considered four segments of the first year of life are
Mmaximal for birth weights in the range of 3,500 grams to 4,500 grams for either sex.

It is quite clear that high mortality associated with extremely low birth weight ac-
counts for sizable proportions of the recorded infant mortality among boys and girls.
In the absence of birth weights lower than 1,500 grams, the estimated male infant mor-
tality would drop from 8.7 to 6.8 per 1,000 live births whereas female infant mortality
Would drop from 6.6 to 4.8 per 1,000 live births.

The estimated infant survivorship of each sex has improved over the cohorts born
between 1982 and 1990, more so in the postneonatal period than in the neonatal peri-
0d. There has been little development over time as far as perinatal mortality is con-
Cerned (Table 3).
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Figure 8. Est. probability of male live birth by gestation age.
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Figure 9. Est. probability of male live birth by birth weight.
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Table 3. Estimated probability of death in age [x,y[ (per 1,000) by gender and birth
year of cohort (est. standard deviation in brackets)

Gender & perinatal period neonatal postneonatal 1st year
birth year period period of life
of cohort [0,1] [1,7] [7,27( [28,1st birthday[ [0, 1st birthday[
(1) () (1) (2) (D (2) (1 (2) (1) 2)
Boys
1982 1.7 (.253) 2.5 (.303) 1.3 (.216) 4.0 (.384) 9.4 (.587)
1983 1.4 S(231) 29 (.335) A ) 3.6 (.370) 8.7 (.574)
1984 2.1 (.284) 30..(337) 8 (.169) 33 (351) 9.1 (.584)
1985 1.6 (.239) 24 (.294) 1.4 (.228) 34 (351 8.7 (.560)
1986 1.4 "(225) 2.6 (.305) 1.1 (.200) 3.8 (.367) 9.0 (.560)
1987 1.7 (.342) 2.7 (.436) 1.0 (.262) 45 (.560) 9.8 (.825)
1988 1.7 (.240) 2.2. (:272) 9 (.169) 3.2 (.324) 8.0 (.512)
1989 23 (.267) 25 (.279) o I3 3.7 (342) 9.1 (.535)
1990 1.6 (.221) 23 (.264) 1.1 (.185) 2.6 (.295) 7.4 (474)
total 1.7 (.084) 2.5 (.102) 1.0 (.064) 3.5 (.120) 8.7 (.188)
Girls
1982 1.4 (231) 1.8 (.265) 9 (.192) 2.6 (.321) 6.7 (.511)
1983 1.5 (.242) 1.7 (.258) 9 (.189) 24 (313) 6.4 (.506)
1984 1.3 (.228) 1.5 (.241) 7 (.164) 29 (.337) 6.3 (.498)
1985 1.6 (.246) 1.5 (.238) 1.1 (.202) 3.0 (.337) 7.1 (.518)
1986 1.5 (.238) 2.2 (.288) 1.1 (.201) 2.7 (.315) 7.5 (.525)
1987 1.2 (.298) 1.3 (.316) 8 (.248) 2.7 (.448) 6.0 (.669)
1988 1.4 (.222) 2.0 (.267) F—€C15D 3.2 (.333) 7.3 (.504)
1989 1.4 (214) 1.8 (.246) 6 (.146) 29 (313) 6.7 (.473)
1990 1.5 (.218) 1.7 (.236) 1.0 (.181) 1.1 (.194) 5.2 (.408)
total 1.4 (.078) 1.8 (.087) 9 (.061) 2.6 (.106) 6.6 (.168)

To obtain a more comprehensive impression of the anatomy of infant survivor-
ship we performed a logistic regression of mortality on sex, birth weight and birth year
of the cohort, in relation to the age of the live-born child. The results are summarized
in Table 4, in Appendix 1.

The model description is not very convincing for the first 24 hours of life, and it
is even poorer for the next 6 days of life. It is quite evident (Tables 2 and 4) that peri-
natal mortality is strongly associated with birth weights below about 1,500 grams, more
S0 in the first day of life than over the next six days of life. Sex is a strongly signifi-
cant explanatory variable (in favor of females) with regard to the age segments con-
sidered; the gap between the sexes widens, after the perinatal period. Interestingly, the
association between perinatal mortality and the explanatory variable “birth year” is
not significant. More detailed analysis is needed to disentangle the complexity of the
relationship of the considered explanatory variables with regard to perinatal mortality.
~ Proceeding to the neonatal and postneonatal age segments we see that age-specif-
Ic probability of death may now be described by logistic regression models incorpo-
rating sex, birth weight and birth year as explanatory variables. The birth weight fac-
tor is stronger and the birth year factor weaker in the neonatal age segment relative to
the postneonatal period. The differences across the neonatal and the postneonatal age
segments are very significant statistically (the test results supporting this finding will
not be reported here).

As infant survivorship by sex has been found to be strongly associated with birth
weight (Tables 2 and 4) and birth year of cohort (Tables 3 and 4), it might be worth
€xamining whether cohort-specific birth weight would be differential by birth year of
the cohort. To study this relationship we plotted the estimated cohort-specific birth
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weight in the range 1,000-4,499 grams on the birth year of the cohort. To extend the
time perspective we included estimates based on published statistics for the cohorts
of live births delivered in 1991 through 1993. The outcome of this investigation is rather
astounding. See Figure 10.

Figure 10. Est. expected birth weight range 1,000-4,499 grams, DK 1982-1993.
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Over the period 1982 to 1993/94 the estimated expected birth weights in the range
1,000 to 4,499 grams have increased by some 50 grams for each of the sexes almost
linearly with time. In consequence of the findings summarized above, a further de-
crease in Danish cohort-based infant mortality is to be expected also in the beginning
of the 1990s and this is exactly what we see. According to measurements reported by
Danmarks Statistik (1995, 69), the cohort-based infant mortality of the boys born in
1992 amounted to 7.2 per 1,000 live births (girls: 5.5 per 1,000 live births). This brings
Denmark to the same level with the other Nordic countries as far as infant survivor-
ship is concerned.

Conclusion

In this paper we have made a first approach to the study of recent Danish infant
survivorship as a function of biosocial factors related to the parents and to intrauter-
ine gestation; the focus of the paper having been on infant survivorship as a function
of the sex, birth weight and birth year of the cohorts.

The paper corroborates established knowledge by singling out birth weight as a
very influential intermediate determinant of infant survivorship. Bringing fetuses with
very low birth weight alive into this world may severely impair infant survivorship
and add negatively to the shaping of the future social life and the career opportunities
of the newborn child.
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The estimated expected birth weight has increased almost linearly with time since
the beginning of the 1980s. Why is that so? At this point we are forced to leave this
an open question. Could it be associated with changes in prenatal prophylactic prac-
tice over time? This finding calls for intensified analysis of birth weight as a function
of parental biological and behavioral factors and of intrauterine gestation.

The upward-shift of the birth weight distributions of recent Danish cohorts intro-
duces a selection element which may account for a sizable proportion of the observed
improvement in the infant survivorship of the birth cohorts. Of course, selection ele-
ments in the birth weight distributions do not preclude changes in the cause-specific
hazard structure of cohort-based infant mortality. A detailed analysis of such a rela-
tionship is just another interesting future research objective which naturally arises from
the present study.

Finally, the results presented in this paper call for international comparisons and
intensified analysis, not only of the univariate birth weight distributions and their so-
cial and biological determinants, but also of their association with congenital injuries
and malfunctioning and their impact on postnatal morbidity and cause-specific infant
survivorship.
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Appendix 2.

Figure Al. Fractile diagram, birth weight, all boys.
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Figure A2. Fractile diagram, birth weight, all girls.
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Figure A3. Fractile diagram, height at live birth, all boys.
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Figure A4. Fractile diagram, height at live birth, all girls.
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Figure AS. Empirical vs. normal density, boys born 1982-1990.
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Figure A6. Empirical vs. normal density, girls born 1982-1990.
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Figure A7. Empirical vs. normal density, boys born 1982-1990.
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Figure AS8. Empirical vs. normal density, girls born 1982-1990.
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