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Are boys more vulnerable to nutritional stress? Child weight growth
in a Queensland Aboriginal community (1950-1982) in comparison
with the new WHO references

Hilary Bambrick

Abstract

Background: Previous studies have universally found that Aboriginal children exhibit poor
growth in relation to international references.

Objective: To determine how weight-for-age growth of children born 1950-1982 in a large
Queensland Aboriginal community compare with the recent WHO international reference
data, and whether girls and boys show similar patterns of growth.

Methods: Weights were obtained from clinic records for 109 children (birth to 60 months,
mean=135.4 measurements). Percentiles were fitted and smoothed using cubic B-splines.
Growth of girls and boys were compared with the WHO references.

Results: Girls’ growth approximated WHO references, while boys’ growth was generally
reduced. The heaviest boys were significantly heavier than the comparison data.
Conclusions: Generalisability of the data is limited, but they suggest that young boys may be
more vulnerable to sub-optimal environmental circumstances than young girls. Community
growth percentiles, while not necessarily appropriate for clinical diagnosis, provide useful
comparison with international data and can illustrate variation at population level.
Implications: Previous studies have found that Aboriginal children exhibit ‘poor’ growth
overall, but this may not be the case among girls when more recent references are used for
comparison. Poor growth may be apparent only among boys, perhaps reflecting greater
vulnerability to nutritional and other stress. The greater variability in boys’ growth and the sex
differences in growth potential should further be explored in light of adult mortality
differences. These findings may be cautiously generalisable to similar communities, and
perhaps useful as a descriptive baseline against which to assess future improvements in
Aboriginal child health.

Suggested citation: Bambrick H (2006) Are boys more vulnerable to nutritional stress? Child
weight growth in a Queensland Aboriginal community (1950-1982) in comparison with the
new WHO references. Australian Indigenous HealthBulletin;6(3): Original article 1. Retrieved
[access date] from
http://www.healthinfonet.ecu.edu.au/html/html_bulletin/bull_63/original_articles/bulleti
n_original_articles_bambrick.pdf

Introduction

There has long been debate about the appropriate use of growth reference data, whether at
the individual or population level. Previous ‘international’ growth references, in particular,
have been criticised for being unrepresentative. The once widely-used National Center for
Health Statistics (NCHS) 1977 reference, for example, relied on data gathered from children
in ‘white’, middle class families living in privileged areas of the United States, who tended to
be formula-fed rather than breastfed, and were unlikely to represent ‘healthy’ growth [1].
References used more recently were those from the US Centers for Disease Control and
Prevention (2000), which were based on the growth of both breast-fed and formula-fed
infants, in proportion to feeding practices in the US [2]. However, the questionable value of
using growth data from a country with the highest — and rising — rates of obesity remained.
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In April 2006, following the recognition that exclusive breast-feeding promotes satisfactory
growth in infants until six months, the World Health Organization (WHO) released updated
growth references [3]. These are based on an international sample of infants exclusively
breast-fed for six months, with breastfeeding continuing as solids are introduced. This is
considered to represent the healthy biological norm for human babies [3]. These references
specifically incorporate data from ethnically diverse groups, and are intended to be
representative of growth patterns for many different populations.

Charting Aboriginal child growth

There are currently no detailed Australian growth reference data, and none for Indigenous
Australians (but see Smith et al. [4], who have created a small set of data).

The NCHS 1977 references (and earlier, similarly biased data) were used for many years to
assess growth patterns among Australia’s Indigenous children. Jose and Welch [5] and Cox
[6] were among the first to document significant faltering in growth among Aboriginal
children. Such a flattening of the growth trajectory can occur as supplementary feeding and
weaning introduce new challenges to infant growth, and is commonly observed in poorer
countries and in disadvantaged communities in rich countries [7, 8]. The period of slow
growth is usually partially compensated for by catch-up growth in the following one to two
years. This pattern of faltering in both height and weight growth, usually between three and
12 months of age, was subsequently observed to occur in a number of different Aboriginal
populations throughout Australia [4, 9-13].

There is no doubt that the health of Australia’s Indigenous children remains much worse than
that of the rest of the population, with infant mortality still between two and four times higher
[14]. Is this health differential reflected in patterns of growth? The earlier observations of
typical faltering were made in relation to now superseded growth references. This paper
examines whether such faltering remains apparent when child growth is compared with the
more recent and more representative WHO references, and whether it occurs equally for
girls and boys.

Methods
Study population

Between 1950 and 1982, an infant health clinic operated in a large, urbanised Aboriginal
community located in rural south east Queensland (population currently about 1,200). All
infants and children resident in the community attended the clinic for regular weighing and
health checks by clinic nurses until they reached ‘school age’ (about 5 years old).

The data used in this study were limited to individuals still resident on the community in 2000.
(Potential biases within the sample are discussed later.) Infant growth records were
accessed as part of a study into type 2 diabetes. Recruitment into the study was by two
methods: diabetes diagnosis recorded at the community hospital (‘cases’) and by random
household sampling of people who had never been diagnosed with diabetes (‘controls’). This
produced a total of 111 women and 93 men; 43% of whom had been diagnosed with
diabetes). Details of recruitment methods are provided elsewhere [15].

Data were fortnightly weight measurements from birth to five years. These data have been

validated elsewhere [16]. Other measures of infant health and growth, such as length and
head circumference, were not routinely measured.
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The study was approved by the Community Council, the Elders and the Human Research
Ethics Committee at the Australian National University, Canberra. Participants gave their
informed consent for their infant health records to be accessed.

Sampling

Adult diabetes status is not necessarily independent of child growth patterns (see discussion
below). It was therefore important that the sample used to calculate the percentiles was as
representative of the community as possible in terms of subsequent diabetes status, rather
than biased towards children who subsequently developed diabetes as adults. To avoid over-
representation of those children who were later diagnosed with diabetes, only a random
sample of the diagnosed participants (43% of the original sample) were included in the
percentile calculations to constitute approximately 20% of the study sample, equivalent to the
proportion of adults within this community with diagnosed diabetes [15] Child weight growth
records were available for 40 women and 47 men participating in the study who had never
been diagnosed with diabetes. Added to these were 10 women with diagnosed diabetes and
12 men with diagnosed diabetes (randomly selected from the original sample) to comprise
approximately 20% of the final study sample. A total of 50 females and 59 males were
included in the analyses.

Analyses

The date of measurement was transformed to months from birth (where a month had 30
days). Percentiles for each month were calculated separately for boys and girls from birth to
age 60 months using observations lying within the month +/-0.5.

Construction of the community growth curves was informed by the methods used by the
WHO: their reference curves were generated using cubic B-splines to closely represent the
empirical data, along with LMS methods to account for any skewing of data [3].

For the community data presented here, cubic B-splines were chosen to generate the
percentile curves as they were found to demonstrate adequate goodness-of-fit with the data,
while varying the degrees of freedom was the method employed to deal with any skewness
in the raw data. The community data were smoothed using cubic B-splines with 13, 15, 17,
20, 17, 15, 15, and 13 degrees of freedom respectively. This method produced curves that
were visually smooth, yet captured periods of more rapid or slower growth. In order to
produce a visually smooth curve, fewer degrees of freedom were used for the more extreme
percentiles as there is more uncertainty (higher standard error) associated with these than
with more central percentiles. The differences between the results produced by the WHO
method and the one used here are likely to be negligible.

To quantify differences between the weight growth of girls and boys in this community, an
index was calculated by expressing the community percentile at each age as a ratio of its
corresponding WHO reference percentile. For example, for the 5" percentile at 0 months the
index for girls was 1.08, or 8% above the WHO 5" percentile (2.7kg/2.5kg), and for boys it
was 1.04, or 4% (2.7kg/2.6kg). The mean differences in the resulting indices between girls
and boys for each of the 5™, 50" and 95" percentiles were analysed so that the relative
growth of girls and boys could be compared.

Results

On average there were 135.4 weights for each child, measured over the five years (that is, at
approximately fortnightly intervals). There were between two and 245 observations per girl
and between one and 251 observations per boy. The number of measurements available for
girls and boys were fairly evenly distributed across the ages. Tables A1 and A2 (see
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Appendix) show the calculated growth curve percentiles (5th, 10th, 25th, 50th 75th, 90th
95th), from birth to 60 months for girls and boys respectively.

Comparisons with the WHO reference

Figures 1 and 2 illustrate the community 5th, 50th and 95th percentiles in relation to the new
WHO 2006 references.

Community percentiles and WHO reference: Girls
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Figure 1. Calculated community growth curve (girls) from birth to 60 months in relation to the 2006
WHO reference, showing 5th, 50th, and 95th percentiles.

Community percentiles and WHO reference: Boys
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Figure 2. Calculated community growth curve (boys) from birth to 60 months in relation to the 2006
WHO reference, showing 5th, 50th, and 95th percentiles.
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The community percentiles for girls match very well the WHO references with only slightly
reduced growth for the few months, followed by some slightly more rapid growth from 12
months. Overall, girls tracked the WHO reference fairly closely, with some relative decline
among the heaviest girls from about three years of age.

Weight growth among boys appears more variable. The heaviest boys (95" percentile)
tracked the WHO reference well for the first 12 months, and then exceeded the reference
until about three years. The lightest boys (5" percentile) had slower growth than the 5™
percentile of the WHO reference for the first 18 months, and then followed the reference
closely. The community median for boys was lower than the WHO median until about 36
months.

On average for the whole period from birth to five years, girls at the 5™ percentile were 2559
heavier than the WHO reference (95% Cl =173-337g, p<0.001) while those at the 95"
percentile weighed on average 479g less (95% Cl = 340-617g, p<0.001). There were no
differences for girls between the two medians (95% Cl = -78-57g, p=0.759). For boys, those
at the 5" percentile weighed an average of 1669 less than the WHO reference (95% Cl = 81-
2519, p<0.001) while the heaviest boys were on average 319 g heavier (95% Cl = 208-430g,
p<0.001). The community median for boys was on average 234g lighter than the median
WHO reference (95% Cl =157-310g, p<0.001).

Comparisons between girls and boys in the community

The means and standard deviations of the average indices of community growth relative to
the WHO reference percentiles are shown in Table 1. These differences in weight growth
between girls and boys in the community in relation to their respective WHO references were
highly significant. At the 5™ percentile, the relative growth of girls was on average 4.5%
greater than boys (95% Cl = 3.8-5.2%, p<0.001) and at the median it was 2.6% greater than
boys (95% Cl = 1.7-3.5%, p<0.001). At the 95" percentile, boys’ growth was 4.7% greater
than girls (95% Cl = 4.1-5.4%, p<0.001). In summary, the lightest boys weighed less than
girls relative to their WHO references, as did boys at the median compared with girls at the
median, while the heaviest boys were significantly heavier than the heaviest girls relative to
the WHO references.

Table 1. Means and standard deviations for the 5", 50" and 95" community percentile relative to the
WHO references

Mean ratio relative to Standard

Percentile WHO reference deviation
Girls 1.02 0.04
5" Boys 0.97 0.05
Girls 1.00 0.02
50" Boys 0.98 0.03
Girls 0.97 0.03
95th Boys 1.02 0.03

Discussion

Growth faltering and overall poor growth in Aboriginal children has long been considered
near universal. However, past findings were based on comparisons with growth references
that have now been superseded. Using 32 years of infant health records from a large
Queensland Aboriginal community, this study compared the weight growth of girls and boys
aged from birth to five years with the latest WHO international reference data, and compared
the patterns of girls’ and boys’ growth.
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The growth of girls generally tracked the new reference data, while boys in this sample
showed greater variability in postnatal growth patterns. In general, boys grew relatively more
slowly than girls, but the heaviest boys were much heavier than the international reference
and gained weight relatively more rapidly than the heaviest girls. Previous studies in
Aboriginal communities have also found some sex differences in faltering patterns; for
example, boys showed a greater deficit in weight-for-age than girls in a study of Western
Australian Aboriginal children [10], but not in overall variability as found here, where boys’
growth tended to be at the two extremes.

The faltering that occurred among boys may simply be a continuation of a prenatal
characteristic: because of the more rapid early fetal growth generally among males, they may
be more susceptible to prenatal nutritional stress. There may be postnatal sex differences in
energy storage: for example, McCowan and colleagues [17] found that girls were more likely
to exhibit catch-up growth than boys, which may be protective in times of subsequent
nutritional stress [18].

It is, of course, possible that the observed differences in weight growth between boys and
girls could be due to fewer poorly growing girls surviving into adulthood (and thus being
included in the study) giving the illusion that girls had ‘healthier’ growth. However, the
demographic profile of the cohort suggests that this is unlikely. There were nearly 20% more
adult women than men from this cohort (born 1950-1982, ages 19-51 years at the 2001
census) in the community. This, along with the demographic structure of the community at
the time of the study (Figure 3), suggests that the apparent better growth of young girls
compared with boys among the survivors is not an artefact of greater mortality among poorly
growing girls. Sex differences in mortality and survivor bias appear instead to be in the other
direction, with fewer surviving males, even at very young ages before sex differences in
behaviour (particularly relating to trauma and risk-taking) would become evident. The
demographic structure of the population could also reflect more men than women moving
away from the community (and thus not being available to be included in the sample), but
such migration is unlikely to be related to patterns of child growth. Demographic data lend
support to the conclusion drawn here that boys may be more vulnerable to nutritional and
other environmental stresses than girls, and that the poorer growth exhibited, even by those
surviving to adulthood, could actually indicate poorer child growth overall. If, however, there
had been fewer girls than boys surviving childhood, it would suggest that those with less
healthy patterns of growth had died young and were therefore missed in the study.
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Figure 3. Community age distribution, by sex and age group. Data from ABS Census of Population
and Housing, 2001.
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That boys may be more susceptible to nutritional stress may not explain satisfactorily the
greater variability in growth observed among boys in this study, where the heaviest boys
appear to have gained weight very rapidly. There are extremes in the community data in
boys’ growth: the lightest males were significantly lighter than the reference, as were those at
the median, but the heaviest boys were much heavier. This was not the case for girls, where
the heaviest girls were found to be significantly lighter than the heaviest WHO reference.
This sex difference is particularly interesting.

Maternal diabetes during pregnancy tends to produce high birthweight babies (>4,500g) and
heavier infants, but this would be expected to affect male infants and female infants equally.

It is possible, however, that there was higher mortality (either pre- or postnatally) among girls
of diabetic mothers.

Slow and rapid infant growth have both been implicated in the subsequent development of
type 2 diabetes. The ‘programming hypothesis’ suggests that babies who are subject to
nutritional deprivation prenatally or in early postnatal life are ‘programmed’ to develop insulin
resistance (related to diabetes) if there is subsequent over-nutrition [19, 20], while large
babies resulting from maternal diabetes during pregnancy are also at increased risk of
developing diabetes as adults [21, 22],

Men and women in this community exhibit similar levels of diagnosed diabetes [15], and, as
similar proportions of women and men with diagnosed diabetes were included in the sample,
the differences between boys’ and girls’ growth are unlikely to be due to an over-
representation of men with diabetes. It is expected that if there had been any diabetes-
related bias in the sampling — either subsequent development of diabetes or over
representation of children of mothers with diabetes — this would have occurred equally for
both groups.

That faltering seems to occur even among the heaviest children suggests that a number of
children are born large (perhaps due to maternal diabetes), but that postnatal environmental
circumstances are less than optimal for growth. Again, there is no reason to suspect that
these environmental circumstances might be different for boys and girls.

Weight-for-age is not a perfect indicator of overall health and growth. The same weight could
theoretically be observed for a stunted but relatively heavy child and a lean but tall child.
Weight used in conjunction with linear measurements would provide a better overall
indication of growth, but, unfortunately, length measurements were not routinely taken at the
infant clinics.

Growth is not a reflection only of nutritional adequacy. Infections can play a significant role in
reducing growth (and also poorer growing children tend to be more susceptible to infection).
Other environmental factors which either relate to infant and child growth, through nutrition,
or interact with it include socioeconomic status, emotional stress, and, in some regions,
season and climate [9, 23]. Again, it is unlikely that exposure to these environmental factors
differed systematically by sex, so they cannot explain the greater variability among weights
for boys unless the response to these factors differs by sex.

This study did not take into account any secular trends in child growth. Health outcomes for
children in the community did improve over the study period: infant mortality declined from
approximately 250 per thousand in 1952, through 150 in 1960s, 40 in the 1970s (still twice
the rate for the rest of Queensland at the time) to approximately 16 per thousand in the
1980s [24]. It could be expected that the most vulnerable children were also the lightest, and,
as infant mortality declined, more of these children would have survived and would form part
of this sample. Or conversely, gains in growth may have contributed to the decline in
mortality.

~
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Indeed, postnatal growth patterns in the study community have changed slightly over the
study period, but the average increase may reflect an increase in the proportion of heavier
children, rather than an overall increase [25, 26]. This may be what is reflected in the weights
of the heaviest boys in the sample. Changed feeding practices (Figure 4) probably had little
influence on growth patterns in this study population: differences in growth between breast-
fed and formula-fed infants in this community were found in a previous study to be negligible
[27], probably reflecting the much stronger influences of other community environmental
factors (such as exposure to infection).

Throughout the 30-year study period the living conditions in this community were generally
those of substantial deprivation relative to Australia generally. State government
administration of the community continued into the 1980s. Many traditional practices had
been lost, children were often institutionalised in dormitories, and rations (white flour, sugar,
tea and some poor quality meat) were relied on until the 1970s. The population in this study
was unlikely to be well-nourished by today’s standards, but severe malnutrition was probably
rare [25]. All the children included in the sample, however, had survived into adulthood,
suggesting that the growth characteristics of the sample may be better than one containing
children who did not survive into adulthood.

Community patterns of infant breastfeeding (1953-1972)
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Figure 4. Changing patterns of breastfeeding in the study community, 1953-1972. Data from [27]

Adequate weight gain is not always equivalent to good health, but the WHO references form
a useful point of comparison to assess overall growth patterns within a community. The
community growth percentiles presented here are not intended to be considered optimal for
Aboriginal children, but go some way to describe what may have been ‘normal’ under the
particular circumstances of a socioeconomic disadvantaged, urbanised community.

The size of the study data set was limited by the size of the community, so there is some
uncertainty, especially at the more extreme percentiles, that delivers some ‘lumpiness’ into
the derived curves. These curves could have been smoothed further, but this would have
compromised the accuracy of the curves as a reflection of the observed data.

Another limitation of this analysis is that comparisons between the observed and reference
percentiles do not take into account the imprecision of the two sets of estimates. The WHO
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reference data, being based on many more measurements, are comparatively precise, while
the community percentiles would have much greater variability.

Taking these limitations into consideration, comparison with the latest international weight
growth reference data suggest that significant faltering was not necessarily universal among
Aboriginal children, but that boys may have been more vulnerable to nutritional (and perhaps
infection) stress than girls. Boys appear to have followed two extremes of growth, being
either very heavy or very light in relation to the international data, while girls tracked the
reference percentiles fairly closely. It is unknown what may be behind these sex differences
in variability. Given that life expectancy of Australia’s Indigenous people is far lower than for
the rest of its population and the relative difference between Aboriginal men and women is
also substantial [14], factors leading to these sex differences in mortality may extend back
into sex differences in responses to early childhood environment. Possible differences
between girls and boys in achieving ‘healthy’ growth therefore need to be assessed further
and addressed. These findings may be generalisable to similar communities, and may be
used cautiously as a baseline against which to assess future improvements in Aboriginal
child health.
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Appendix

Table A1. Community weight growth percentiles for girls (0-60 months)

Percentiles (weight in kilograms)

age 5 10 25 50 75 90 95 age 5 10 25 50 75 90 95
0 2.70 2.85 3.10 3.43 3.85 4.14 4.43 31 10.83 11.19 12.05 13.02 1464 1580 16.10
1 3.30 3.47 3.77 4.21 4.63 4.94 5.21 32 1092 1130 1218 13.22 1498 1598 16.27
2 3.89 4.08 4.43 4.97 5.37 5.71 5.96 33 11.04 1140 1229 13.38 1522 16.13 16.44
3 4.45 4.66 5.05 5.66 6.05 6.43 6.69 34 11.18 1150 1239 13,53 1540 16.26 16.59
4 4.95 5.18 5.61 6.27 6.66 7.10 7.36 35 11.34 1163 1247 13.68 1554 16.38 16.72
5 5.39 5.63 6.10 6.80 7.20 7.70 7.96 36 11.51 11.77 1257 13.85 1562 16.50 16.83
6 5.74 5.99 6.52 7.26 7.67 8.23 8.49 37 11.70 1194 1269 14.14 1567 16.64 16.94
7 6.03 6.28 6.86 7.64 8.08 8.70 8.95 38 11.88 1212 1283 1446 1573 16.79 17.06
8 6.26 6.52 7.12 7.95 8.44 9.10 9.37 39 12.03 1230 1299 1471 1585 16.97 17.23
9 6.46 6.74 7.32 8.21 8.78 9.46 9.75 40 1217 1248 13.18 14.88 16.01 1717  17.45
10 6.66 6.98 7.54 8.47 9.10 9.78 10.11 41 1227 1263 13.43 1499 16.18 1739 17.71
1 6.87 7.24 7.81 8.77 9.44 10.12  10.48 42 1237 1275 13.72 15.08 16.36 17.64 17.99
12 7.10 7.54 8.14 9.13 9.80 10.47 10.85 43 1246 1285 14.02 1520 16.54 1788 18.26
13 7.36 7.85 8.50 9.52 10.15 10.83 11.21 44 1256 1296 1427 1533 16.70 18.08 18.50
14 7.65 8.15 8.83 9.85 1046 1118 1154 45 1267 13.07 14.45 1545 16.84 1822 18.69
15 7.96 8.42 9.1 10.09 10.71 11.50 11.84 46 1279 1320 1458 15653 16.99 18.29 18.81
16 8.26 8.67 9.35 1027 1090 11.80 1210 47 1292 1335 1469 1560 17.12 18.31 18.91
17 8.54 8.89 9.54 1043 1110 12.05 1233 48 13.07 1353 1482 1569 1722 1832 19.03
18 8.79 9.08 9.72 10.6 1132 1225 1253 49 13.27 13.73 1496 1682 1726 1836 19.22
19 9.01 9.26 9.88 10.74 1157 1242 1273 50 13.50 13.97 15612 1598 1729 18.48 19.48
20 9.22 9.46 10.06 10.89 11.81 1259  12.95 51 13.76 1422  15.31 16.21 1735 18.66  19.81
21 9.41 9.66 1026 11.07 12.03 1279 13.21 52 14.03 1452  15.51 16.45 1744 18.86 20.13
22 9.60 9.86 10.41 11.24 12.21 13.03  13.52 53 1428 1480 15.71 16.69 1755 19.08 20.42
23 9.77 10.05 1058 1143 1239 13.30 13.88 54 1447 15.08 1590 16.90 17.69 19.29  20.69
24 9.94 10.23 10.77 1165 1260 13.61 14.27 55 14.61 1518 16.08 17.10 17.86 19.49 21.01
25 10.11 1040 1096 11.84 1281 13.98 14.64 56 14.71 1525 16.22 1725 18.04 19.6 21.33
26 1026 1055 11.15 1204 13.05 1438 14.98 57 1479 1525  16.31 17.33 1820 19.62 21.61
27 10.41 10.69 1133 1223 13.31 1478 1527 58 1485 1522 16.37 1737 1837 19.60 21.88
28 10.54 10.81 1153 1242 1358 15.11 15.51 59 1492 1520 16.41 1750 1858 19.54 22.14
29 10.64 1093 11.72 1262 1387 1539 15.72 60 1498 1518 16.45 1770 18.81 19.45  22.40
30 10.74 11.07 1190 12.81 1423  15.61 15.92
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Table A2. Community weight growth percentiles for boys (0-60 months)

Percentiles (weight in kilograms)

age 5 10 25 50 75 90 95 age 5 10 25 50 75 90 95
0 2.70 2.61 3.09 3.45 4.00 4.70 4.72 31 10.82 1043 11.75 1290 13.94 1723 16.97
1 3.31 3.17 3.90 4.34 4.88 5.79 5.66 32 1098 1057 1196 13.19 1430 1736 17.15
2 3.91 3.71 4.69 5.21 5.72 6.85 6.58 33 1115 1079 1218 1355 1463 1750 17.33
3 4.47 4.18 5.41 5.97 6.50 7.82 7.44 34 1135 11.08 1239 13.96 14.91 17.68 17.50
4 4.96 4.58 6.02 6.62 7.16 8.66 8.19 35 11.56 1127 1259 1437 1512 1790 17.65
5 5.40 4.92 6.50 7.15 7.73 9.30 8.81 36 11.76 1148 1273 1467 1529 1816 17.80
6 5.78 5.22 6.86 7.56 8.20 9.74 9.32 37 1196 1167 1286 14.88 1543 1842 17.94
7 6.12 5.53 7.12 7.87 8.58 10.04 9.74 38 1213 11.84 13.02 1503 1557 18.69 18.10
8 6.42 5.87 7.32 8.12 8.90 10.27  10.09 39 1228 12.00 13.26 15.15 1571 18.94 18.29
9 6.72 6.24 7.51 8.36 9.20 10.49 10.42 40 1239 1212 1355 15629 1588 19.16  18.51
10 7.00 6.58 7.74 8.59 9.53 10.77  10.75 41 1247 1219 13.86 1544 16.10 19.32 18.73
1 7.29 6.91 8.03 8.85 9.88 11.15 1113 42 1254 1225 1414 1559 16.34 1943 18.94
12 7.57 7.22 8.39 9.15 10.24 11.67 11.57 43 12.61 1233 1439 1574 1656 1952  19.09
13 7.86 7.54 8.79 9.47 10.58 12.31 12.08 44 1269 1244 1453 1585 16.71 19.63  19.20
14 8.13 7.85 9.18 9.79 10.87  13.01 12.60 45 12.78 1256 1456 1593 16.81 19.77 19.27
15 8.38 8.13 9.50 10.05  11.11 13.68 13.08 46 1289 12,69 1457 16.02 16.91 19.96 19.34
16 8.60 8.36 9.74 1025 11.30 1428 13.51 47 13.03 12.83 1468 16.14 17.04 20.21 19.48
17 8.79 8.55 9.92 1043 1148 1473 13.88 48 13.21 13.01 1492 16.32 1724 2055 19.74
18 8.96 8.71 10.05 10.62 11.63 1499 14.19 49 13.44  13.21 15.21 16.50 17.47  21.01 20.16
19 9.10 8.85 10.18 1082 11.79  15.11 14.45 50 13.70 13.44 1546 16.64 17.71 21.55  20.71
20 9.24 8.97 10.32  11.02 1194 15116 14.67 51 13.96 1366 1564 16.76 17.96 22.05 21.29
21 9.35 9.07 1045 1122 12.09 15.18 14.86 52 1417 13.83 1574 16.86 1820 2245 21.78
22 9.48 9.18 10.58 1142 1223 1524 15.02 53 1430 1392 1579 16.95 1840 2272 22.16
23 9.64 9.32 10.70 1158 1236 15.34 15.18 54 1437 1397 1586 17.05 18.55 22.9 22.41
24 9.81 9.49 10.84 11.72 1248 1550 15.36 55 1442 14.03 16.00 17.18 1867 23.00 22.58
25 9.98 9.68 10.99 11.82 12.61 15.74 1557 56 1450 1414 16.19 17.34 1880 23.07 22.70
26 10.16 9.88 1113 11983 1277 16.03 15.83 57 1462 1427 16.35 1749 1899 23.12 22.82
27 10.32 10.06 11.25 1207 1295 16.34 16.10 58 1475 1443 16.46 1759 19.21 23.17  22.95
28 1045 1019 1135 1226 13.15 16.65 16.36 59 1493 1465 16.60 1769 1944 2329 23.11
29 10.57 1028 11.45 1246 1337 16.90 16.59 60 1513 1492 1677 1780 1966 23.45 23.28
30 10.69 10.35 11,57 1267 1363 17.09 16.79
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