1duosnue Joyiny 1duosnuep Joyiny 1duosnuen Joyiny

1duasnuen Joyiny

Author manuscript
J Pediatr. Author manuscript; available in PMC 2016 November 01.

-, HHS Public Access
«

Published in final edited form as:
J Pediatr. 2015 November ; 167(5): 1049-1056.€2. doi:10.1016/j.jpeds.2015.07.053.

Relation of Cardiometabolic Risk Factors Between Parents and
Children

Tanya Halvorsen, MD, PhD1, Antoinette Moran, MD?, David R. Jacobs Jr., PhD?, Lyn M.
Steffen, PhD?, Alan R. Sinaiko, MD?, Xia Zhou, MSZ, and Julia Steinberger, MD, MS1
1Department of Pediatrics, University of Minnesota Medical School, Minneapolis, Minnesota
55454

2Division of Epidemiology and Community Health, School of Public Health, University of
Minnesota, Minneapolis, MN, 55455 USA

Abstract

Objectives—To explore the relations of parent-child cardiometabolic risk factors and assess the
influence of adiposity on these associations.

Study desigh—Associations of adiposity, blood pressure, lipids, fasting insulin and glucose,
and a risk factor cluster score were evaluated in a cross-sectional study of 179 parents and their
children (6-18 years, N=255). Insulin resistance was assessed by euglycemic clamp in parents and
children aged 10 or older. Metabolic syndrome in parents was defined by ATPIII criteria. Cluster
scores of the risk factors were created based on age-specific z-scores. Analyses included Pearson
correlation and linear regression, adjusted for parent and child age, sex, race, and body mass index
(BMI), accounting for within-family correlation.

Results—We found positive parent-child correlations for measures of adiposity (BMI, BMI
percentile, waist, subcutaneous fat, and visceral fat; r=0.22—-0.34, all p<0.003), systolic blood
pressure (SBP) (r=0.20, p=0.002), total cholesterol (r=0.39, p<0.001), low-density lipoprotein
cholesterol (r=0.34, p<0.001), high density lipoprotein cholesterol (r=0.26, p<0.001) triglycerides
(r=0.19, p=0.01) and insulin sensitivity (r=0.22, p=0.02) as well as cluster scores (r=0.15, p=0.02).
After adjustment for BMI all parent-child correlations, except systolic blood pressure, remained
significant.

Conclusions—Although adiposity is strongly correlated between parents and children, many
cardiometabolic risk factors correlate independent of parent and child BMI. Adverse parental
cardiometabolic profiles may identify at-risk children independent of the child’s adiposity status.
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Cardiovascular (CV) risk factors such as hypertension and hyperlipidemia are well known to
be shared traits between parents and children (1-5). Because adiposity is also commonly
shared between generations (3-8) and because excess body fat is a known precursor of CV
risk (9-12), it is possible that much of the generational transmission of CV risk factors could
be mediated by adiposity. The literature is conflicting in this regard. It was recently
suggested that associations between parental obesity and individual CV risk factor levels in
their children are mediated primarily by obesity in the children (13), and a second study
reported no evidence that parent-child correlations were affected by adiposity (3).

It is also known that the risk of CV disease is greatly increased when abnormal levels of
multiple risk factors occur in combination, e.g., the metabolic syndrome (14, 15). Although
CV risk factor levels are significantly lower in children than adults, children with levels at
the upper end of the normal range are thought to be at greater future risk (16). One way to
look at this combined risk is to formulate a cluster score based on a simultaneous assessment
of multiple risk factor measurements. We know of no studies that have examined how this
combined risk associates between parents and children or the role of adiposity in this
relation.

The present study was designed to analyze parent-child risk factor correlations, evaluate the
influence of body mass index (BMI) on these associations and assess correlation between
parent and child risk factor cluster scores.

METHODS

The study was conducted in a cohort of parents (N=179, mean age 39 years) and their
children (N=255, age 6-18 years). The parents, then aged 6-9 years, were originally
enrolled in a study that began with the blood pressure screening of 10,423 1st-3rd grade
children in the Minneapolis Public Schools during the 1977-78 school year. Following this
screening a cohort was selected for long-term evaluation of cardiovascular risk factors as
follows: all children from the top and bottom five percentiles of the normal systolic blood
pressure distribution, fifty percent of the remaining black children, and one out of nine of the
remaining white children (17). Because parental participation in the current study was based
on their prior childhood enrollment, only one parent per child was eligible. Individuals with
chronic diseases including type 2 diabetes, end-stage kidney disease or cancer (n=14, all
parents) were excluded. The University of Minnesota Institutional Review Board approved
this study. All adult subjects signed informed consent documents for themselves and on
behalf of their participating children, who gave signed informed assent.

Parent and child anthropometric measurements were obtained using standardized protocols.
Standing height was measured with a stadiometer to the nearest centimeter (cm). A balance
scale was used to measure weight in kilograms (kg). Body mass index (BMI) was calculated
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as weight (kg) divided by height (meters) squared. BMI percentile was calculated for each
participant based on age and sex (18). Waist circumference was measured at the umbilicus
to the nearest 0.5 cm, taken in duplicate and the mean value reported. Percent body fat, fat
mass and lean body mass (LBM) were determined by dual-energy x-ray absorptiometry
(DXA) with a Lunar Prodigy scanner (pediatric software version 9.3; General Electric
Medical Systems, Madison, W1, USA) in the total body scanning mode. Visceral adipose
tissue (VAT) and total abdominal fat were measured by abdominal CT scan at the level of
L4-L5 disk as previously described (19). Blood pressure (BP) was measured in duplicate on
the right arm after participants were sitting in a quiet room for at least five minutes using a
digital BP cuff, and the average of the two values was reported.

Fasting blood samples were collected for lipids (total cholesterol, triglycerides, high density
lipoprotein cholesterol (HDL-C), and low density lipoprotein cholesterol (LDL-C)), glucose
and insulin. Assays were conducted with standard procedures at the Fairview Diagnostic
Laboratories, Fairview-University Medical Center (Minneapolis, MN), a Centers for Disease
Control and Prevention-certified laboratory.

Euglycemic clamp studies were performed in parents and older children (ages 10-18) as
previously described (20). Younger children did not undergo the clamp procedure. Insulin
sensitivity, M, was calculated based on the amount of glucose required to maintain
euglycemia during the last 40 minutes of the clamp, corrected for lean body mass (LBM)
and expressed as M gm (milligrams of glucose per kilogram of LBM per minute). A higher
My gm represents greater insulin sensitivity (i.e. less insulin resistance).

The components of the risk factor cluster scores were chosen to measure health risks similar
to those represented in the adult metabolic syndrome (Figure 1; available at
www.jpeds.com). First, Z-scores were calculated for waist circumference, SBP, fasting
glucose, fasting insulin, HDL-C and triglycerides using age group (6-18, 6-9, 10-18 years
and adult)-specific means and standard deviations (Table I). Cluster scores were then created
by summing the z-scores for waist, SBP, insulin and triglycerides +/— glucose, subtracting
the z-score for HDL-C (which is protective), and dividing by 5 or 6 (depending on whether
glucose was included) to create a mean risk score. We created the five-component cluster
score (CS5) excluding the fasting glucose component because, although fasting glucose is
one of the criteria in the diagnosis of adult metabolic syndrome, it virtually always falls
within a narrow normal range in children and adolescents and is therefore less likely to
provide useful information about children’s future metabolic risk.

Metabolic syndrome in parents was defined by ATP Il criteria (21, 22), i.e., meeting at least
3 of the following 5 criteria: 1) fasting glucose =110 mg/dl, 2) HDL-C <40 mg/dL for men
or < 50 mg/dl for women, 3) BP = 130/85 mmHg, 4) triglyceride level 2150 mg/dl and 5)
waist circumference =102 cm for men or =88 cm for women.

Statistical Analyses

All analyses were conducted using SAS, version 9.3 (SAS Institute Inc., Cary, NC, USA).
BMI percentile was calculated for children by age and sex according to the CDC growth
charts (18). Due to a skewed distribution, triglyceride levels were log-transformed before
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analysis, with means exponentiated and reported as geometric means. Multiple regression
analyses (PROC MIXED) accounting for within family correlation (interclass correlation,
ICC) were used to estimate means (standard errors; SE) for demographic and clinical
characteristics by sex for parents and children adjusted for age. Pearson partial correlation
coefficients (computed using standardized deviates for both parental and child variables in
PROC MIXED to account for within family correlation) were used to evaluate the relations
of cardiometabolic risk factors between parents and their children, adjusted for parent and
child age, sex, race, and BMI. P-values < 0.05 was considered significant; however, because
multiple comparisons were performed, we were cautious in the interpretation of p-values
that were close to 0.05.

RESULTS

Demographic and clinical characteristics of parents and their children are reported by sex in
Table I. Adult men had significantly greater CV risk than adult women as evidenced by
larger waist circumferences, higher blood pressure, less favorable lipid levels, lower insulin
sensitivity, higher fasting blood glucose and insulin levels, and higher prevalence of
metabolic syndrome. Of the 255 children, 168 were between the ages of 10 and 18 years and
87 were 6-9 years old. Among the children, both sexes were equally represented. A higher
percentage of non-white children were in the older (10-18 year old) age group. There were
no statistically significant differences between boys and girls in the 6-9 year old age group,
except that girls’ cluster scores tended to be lower. In the 10-18 year old age group, boys
had greater insulin sensitivity (higher Mp,) and tended to have lower fasting insulin, lower
BMI and slightly higher SBP.

There was a significant correlation between parents and children for most individual
components of the cardiometabolic profile (Table I1). Every measure of adiposity (BMI,
waist, subcutaneous fat, visceral fat and child BMI percentile/parent BMI) was correlated
between parent and child. SBP, total cholesterol, LDL-C, HDL-C, triglycerides and insulin
sensitivity (Mjpm) (10-18 year olds only) all correlated. The strength of these associations
varied, with the greatest correlations noted between parent and child total cholesterol, parent
and child LDL-C, and parent BMI with child BMI percentile. There was no correlation
between parent and child fasting glucose or parent and child insulin levels.

After adjustment for parent and child BMI, the parent-child correlation for SBP was
attenuated, suggesting that this relation is at least partially mediated by adiposity (Table I1).
In contrast, other parent and child risk factor associations were maintained (total cholesterol,
LDL-C) or increased (HDL-C, triglyceride levels and insulin sensitivity).

Parent-child correlations were also analyzed separately by child age group (Table I1). With
the exception of BMI percentile, which correlated with parent BMI in both age groups,
measures of adiposity were significantly correlated between parents and 10-18 year old but
not 6-9 year old children. The correlation between parent and child triglyceride levels was
also higher in the 10-18 year old than younger children, but the age interaction p-value was
high. An age interaction was not supported for parent-child correlations of any other risk
factor. Parent-child trends for individual risk factors are also presented by comparing child
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means within parent tertiles for each age group (Figure 2 and Table I11; Table 111 available at
www.jpeds.com). Among 10-18 year old children, the tertile means for most risk factors
(excluding only DBP and total cholesterol) increased monotonically from one tertile to the
next, supporting a linear model of parent-child risk factor associations. This was true even
for fasting glucose and insulin levels, in which parent-child correlations were not significant,
in that the shallow rise was consistent across tertiles in these cases. Patterns were much
more variable in the 6-9 year old age group, and tended to be flatter; clear linear
associations were only present for BMI, BMI percentile (within parent BMI tertiles), HDL-
C and fasting insulin.

Cluster scores were computed for both parents and children to compare a more
comprehensive measure of their cardiometabolic risk. Parent and child cluster score
correlations were lower than those for adiposity and blood lipids (Table 11). Adjustment for
parent and child BMI did not change this relation appreciably. However, when we examined
the two age groups separately, parent and child cluster scores were more highly correlated in
the 10-18 year old age group, especially after adjustment for BMI (Table I1). The inclusion
of fasting glucose levels in the cluster score calculation reduced this association (data not
shown).

DISCUSSION

Several studies have compared individual cardiovascular risk factors between parents and
children (1-5). Our study adds to the current body of literature by evaluating an extensive
panel of individual parent-child risk factor associations in both young children and
adolescents, and by taking the novel steps of including clustered risk factor associations and
assessing the role of adiposity in each of these relations. Because obesity itself is associated
with changes in blood pressure, lipid levels and insulin sensitivity within individuals (23—
27), and because there is a strong association between parent and child BMI, we
hypothesized that parent-child CV risk correlations might be mediated primarily by
adiposity. We found significant correlations between parents and children for multiple
measures of adiposity, SBP, lipid levels and insulin sensitivity, consistent with other studies
that evaluated some of these same components (1-5). Contrary to our hypothesis, however,
after adjusting these results for parent and child BMI, every significant correlation except
for blood pressure retained statistical significance and, in some cases, even increased. This
highlights the importance of shared genetic and/or environmental traits independent of
obesity in the transmission of CV risk.

The heritability of blood pressure, independent of adiposity, remains controversial. In this
study, parent-child correlations in SBP were at least partially mediated by BMI. This is not
surprising, considering that blood pressure has been shown to correlate with BMI in children
(28, 29), and the prevalence of pre-hypertension and hypertension has been estimated to be
15 times higher in overweight and obese children and adolescents compared with normal-
weight peers (28). Our results contrast with a previous report of a significant genetic effect
on blood pressure in Polish twins after adjusting for BMI (30). Closer genetic similarities
(about half of the twin dyads were monozygotic) and differences in statistical modeling
methods may account for the different findings. Another consideration is that heritability of
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blood pressure may not be uniform across different populations. For example, in one study
of hypertensive children, black children were much more likely to have a hypertensive
parent than white children (31). Our study was not powered to explore this issue.

Cholesterol (total, LDL and HDL) levels correlated between parents and children more
highly than any other risk factor, except for BMI. Our findings were consistent with other
studies associating children’s lipid profiles with those of their parents (1, 3-5). Our findings
were also consistent with previous studies documenting a transient decrease in total and
LDL cholesterol levels during puberty (32). Although Tanner stages were not assessed, a
substantial percentage of the 10-18 year old children (mean age 14) would be expected to be
mid-pubertal (Tanner 2—4) based on age. Accordingly, mean total cholesterol and LDL-C
levels were lower in the 10-18 year old children than in the 6-9 year old group (Table ).
Moreover, cholesterol levels were the only risk factors in which younger children correlated
more highly with their parents than the older children (Table Il). This is consistent with
expectations that the inability to adjust for Tanner stage would reduce the estimated familial
correlation in the 10-18. Results were adjusted for age and sex, which may help to account
for pubertal changes, but imperfectly because children enter puberty at different ages. The
fact that cholesterol levels remained highly correlated even after adjustment for BMlI is a
novel finding and supports the overall conclusions of the study for the associations of CV
risk factors between parents and children independent of adiposity.

Insulin sensitivity in 10-18 year old children correlated with parental values. Interestingly,
the correlation between parent and child insulin sensitivity was strengthened after
adjustment for child and parent BMI. The lack of Tanner staging also complicates the
interpretation of insulin sensitivity data in the older children, as pubertal subjects are known
to have transient increases in insulin resistance (33). This relationship might have been
interesting to explore in the younger children, but euglycemic clamps were not performed in
this age group because of concerns about excessive participant burden.

The risk of developing cardiometabolic disease is higher when multiple risk factors are
present. In particular, adults meeting criteria for metabolic syndrome have a demonstrable
increase in the risk of future CV disease and type 2 diabetes (34). Attempts to define an
analogous pediatric “metabolic syndrome” have been hampered by the fact that few children
have cardiometabolic abnormalities in the overtly abnormal range and because the metabolic
syndrome construct has been shown to lack stability through childhood (35). Nonetheless,
there is a strong body of research demonstrating that higher levels of these risk factors, even
within the normal range, tend to track into adulthood, are difficult to reverse, and are
associated with increased morbidity over time (16, 36). Standard deviation “cluster scores”
have been developed as a means of better defining risk in younger patients by considering
each risk factor as a continuous variable that contributes to the total score (37-39). Thus,
each subject can be assigned a relative risk rather than being grouped categorically as having
or not having the metabolic syndrome. We have previously shown that a cluster score based
on metabolic syndrome components predicts cardiovascular risk from adolescence (mean
age 13 years) into young adulthood (mean age 22 years) (39). The correlation of parent and
child cluster scores and the association of parent metabolic syndrome with higher parent
cluster scores (data not shown) in this study support this approach to identification of at-risk
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children. In this study we also found that the exclusion of the fasting glucose component
from the cluster score increased the strength of the parent-child correlation, at least within
the older (10-18 year old) subgroup. We were not surprised by this finding because fasting
glucose levels did not correlate between parents and children, consistent with previous
observations that fasting glucose is rarely abnormal in pediatric subjects and is not a useful
predictor of glucose tolerance, even in obese youth (40, 41). We also carried out sensitivity
analyses to examine whether findings changed depending of use of different methods of
computing the cluster scores: The version that we include here used Z-scores specific to
each age group with the intention of creating cluster scores that more accurately reflect
deviation from age-specific norms. When we instead used a single set of standards for all
age groups so that all cluster scores were calculated using the exact same formula and then
compared the relative positions of the parent and child cluster scores on this continuum, our
findings were essentially unchanged (data not shown).

The relation between parent and child cluster scores and parent-child correlations for
measures of adiposity were stronger in older (10-18 year old) children compared with
younger (6-9 year old) children. It is not surprising that these parent-child relations
strengthen with age. Changes likely coincide with the transition to a more adult body habitus
and physiology during puberty. We previously demonstrated a continuation of this trend into
young adulthood, by describing the correlations of CV risk factors between parents and
older children during the transition from adolescence (mean age 15 years) to young
adulthood (mean age 22 years); parent-child correlations become stronger over this interval
(42). Thus, there appears to be a natural progression where the correlations between shared
CV risk factors become more significant as young children transition through adolescence,
and into adulthood.

An important limitation of this study is that parent factors were not fully represented
because only one parent per child was included. This also limited sex-specific parental
contribution analysis because we were not able to show differences in parent-child
correlations between mothers and fathers (data not shown); our numbers were likely too
small to allow accurate assessment. Strengths of the study include the large number of
parent-child dyads representing a wide range of child ages, direct measurement of insulin
sensitivity by euglycemic clamp, the multiple measurements used to assess adiposity,
contemporaneous and state-of-the-art measurements for the entire study population, and the
use of a cluster score applicable to both children and parents as a measure of CV risk
burden.

Although there are many public health reasons to tackle the problem of childhood
overweight/obesity, these data support a role for early monitoring and more intensive
intervention in children of parents with less favorable risk factors, even in normal weight
children. Furthermore, similar to the concept of metabolic syndrome in adults, the
development and use of risk factor cluster scores may help to target children with relatively
higher cardiometabolic risk prior to the development of overt disease.
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Figure 1.

Children with a high cluster score are at risk for development of the metabolic syndrome as
they mature into adulthood. Adults with the metabolic syndrome are at risk for producing
offspring with high cluster scores. Youth with high cluster scores and adults with metabolic
syndrome are at increased risk of progressing to overt cardiometabolic disease.

*Z scores based on age group-specific norms

tHDL z-scores were assigned a negative value because a higher HDL is associated with
lower risk, in contrast to all other components in which the opposite is true.
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Parents were grouped into tertiles for each risk factor. Children were assigned to the same
tertile as their parents, regardless of their own risk factor values. The mean of the children
within each parent tertile was plotted against the corresponding parent tertile mean. Pictured
here are the child means within parent tertiles for BMI (A), waist circumference (B), SBP
(C), HDL-C (D), Triglycerides (E) and Insulin (F). T1=15 tertile, T2=2"d tertile and T3=3"
tertile.

J Pediatr. Author manuscript; available in PMC 2016 November 01.



Page 13

Halvorsen et al.

0'6. 11BN :8T—0T s8fe uaipjyd [(€8°91) 0°0¢] ‘(S€2) 8'2 SNI :[(97°0) TS€] (62'8) €'€9 ONT19D *[(€€°0) T2°0] “(€9'62) 229 1YL :[(82°0) 0v'T] ‘(22°0T) 0'¥S O-1AH (LT'6) 6'66 dTS :(€5'6) ¥'19

1818/ :6-9 sabe uaipnyDd "[(92°28) 8'09] ‘(G€°2) 58 (SNI) unsut Bunsey

{[(85°1) 80°G] ‘(6€°€2) 9'16 (ONT19D) 9s0on|B Bunsey :[(T€'T) 87°T] *(9€'9TT) 8'0ET (D1Y.L) sapL1aAIBL :[(GE°0) 92°T] (¥¥€T) 9°8% O-1AH :(09'ST) '¥TT dES 1(89°LT) 9'66 ISIEA SlUdIed "s1ex2eIq Ul sHUN |S Ad pamoj|oy ase sHuN dLaW ‘a]geatjdde a1aym a]gel au} Ul pagLIosap
SHUN BWeS 3y} Ul 813y Paisl| aJe S1010e) XSI JUBA3|3J B} J0} (SUOIRIASD pJepuels) suesw d1419ads-dnouh abe ay “pajood sajewa) pue safew yum dnoib abe yoea 104 panLIap $8109s-7 1030e) st Buisn pajenafes aiam $a10ds Jaisnid "(Waly) Auanisuas uinsui pey (8T—0T abe) sjJ1b
99 pue (gT—0T abe) sAoq £8 ‘UBLOM Q6 ‘UBW 9 pue ‘uljnsul Bunsey pey uswom goT'D-1AT PeY usw €9 :Buimojjoy ayy 1o} 1daoxe $103[gns [|e 10} PauIeIqo aJam a]qeLIBA YIBa JO SIUSWIBINSEaA "30e) PUe aWOIpUAS d1jogeisw 1oy 1dadxa 1018 plepuels F Ueaw se pajuasald eiep ||V

- - VIN VIN - - VIN VIN 100°0> ST 6¢ % ‘aWo.puAs d1j0geIsN
150 990 29'0%£0°0 99'0%20°0- 60 €00 8Y'0FLT0- L90FLTO0 100°0> §5'0F92°0- 0L'0FTH'0 (55D) 21095 Ja1N|D
ajsodwo)
¥S0 5000 6'€FIT 8VFET - - VIN VIN 100°0> T9VF6°ET STv+8'6 WA Aunnisuss uninsu
S0 600  (00SF¥'8L) 96'9FC’TT  (6'9vF¢'S9) €59FT'6 6.0 +20 (TTTF6'9T) ¥STFr'Z  (L'02F1'€) 88'2¥2€  v000  (6'€y¥L'1S) 2T'9F¢L  (8'T9FC'SL) 29'8FS 0T (nowd) 7/nw ‘unnsur Bunse
6£0 00 (¥S'0¥€9'Y) L'6%€8 (€5'0¥8LV) G'6798 90 600  (EVOFTIY'E) L'LFT9 (Ly'0¥29°€) §°'8¥59 €00 (LT T¥68'Y) 0'TZ¥88  (YO'ZFOY'S) L'9c¥.6  (T/10ww) p/Bui ‘asoonif Bunseq
wistjoqels|y 8soon|o
Zro - 0£0 (95°0796'0) £'6v¥58  (cv'0FL80) ¥'LEFLL 210 870 (cz'0¥89°0) 8'6TF09  (Zv'0Fr.'0) 6'9€FS9  T00'0>  (V¥'0FYO'T) G'8EF26  (G8'TFLT'C) 6'€9TFC6T apLIadAIBL L
Ly'0 880 (TE'0F0E'T) 0CTF0S  (ECOFIET) 62TFIS 890 €T0 (620FYV'T) T'TTFIS  (LZ'0FSE'T) €0TFS  T000>  (FE'0FIET) 0'€TFES  (0€'0F60'T) 9 TIFCY O-1aH
Ge0 950  (090¥rz2) T€cF8  (€90FLTC)SveFr8 Ov0 2€0  (89°0FLy'2) T9¢¥96  (6v°0F0€C) 88168 €000  (99°0¥70L2) L'Sz+70T  (SL0FY0'E) 0'6CFLIT 2-1d1
€50  vr0  (69°0¥86'€) 8'9zFYST  (GL'0F88'E) 6'8¢F0ST ¥E0 TZ'0 (8L0FEZ'Y) TOSFYIT  (L9'0¥66'€) 0'9¢FYST  T000> (GL'0FYS'Y) 0'62%GLT  (S6°0Fv0'S) 9'9EFS6T |04a1s3]0Y9 [EJ0L
(110w 1p/Bus ‘spidi]
920  TTO 8'/¥09 1'8%85 500 TLO €'8¥85 €9%.8 100°0> 9TIFIL GTIF8L dgonoselq
€0 200 9'8F10T G'0TF80T G50 610 9'/786 €'0T¥10T 100°0> Z'ST¥60T 6'2TFeCT da o1j0ishs
BHwWwW ‘dg
620 120 Z0T¥5°22 6'€TF20C €50 Tr0 €GFETT €791 100°0> 8'9¢F9'TS TYEFV'EL 20 78 [BJBISIA
120 T000> G8¥E0ET 6'2LFL 000 250 T'92FE'SE ZrFE Oy €00 8'€8¥9'€8T TT8F'GST ZW “JB} SNOBUBINOGNS
A 7 A T'¥T708 TYI¥8L oo %00 6'9F65 TTIF9 7000 8'/1796 €'9T¥50T o 181ep
G€0  0€0 T'62FTL T'62F.9 8T°0 020 1'92¥55 L'TEFH9 VIN VIN 31n% IINg
LE0 200 29752 L'GFET EV0 600 §ZFLT L'€¥8T 120 6'9F62 0'9%0€ cw/B ‘INg
Ausodipy
00T S0 4 o 00T 9.0 0L €L €10 85 0L BHUM% ‘80BY
v0'0 €T GTFT 96'0 TIFL TIFL 200 v TF6E €16 A aby
201 d (72=v) (v6=u) 201 d (ev=v) (rp=u) d (oTT=U) (69=U) a|gelIeA
S| shog S| shkog USWOAA UsiN
8T-0T S8V UaIPIIYD 6-9 80V UsIpNIuD SjusIed

Author Manuscript

Author Manuscript

T alqel

Author Manuscript

Author Manuscript

sonsualoeIey) 108lgng

J Pediatr. Author manuscript; available in PMC 2016 November 01.



Page 14

Halvorsen et al.

‘[(z2v) 9°€6] '(85°9) 2 SNI :[(92°0) £'7] (8°€T) 522 oN19 ‘[(S+°0) ¥8°0]
‘(v8'6€) €72 9141 *[(1€°0) ¥£°T] '(€0°2T) 9°TS O-T1AH :(90°0T) 6°€0T ddS (T2'ST) 0°€L Iste :81-9 sabe uaipyd “[(9°8%) 0121 (22°9) 6'6 SNI :[(#5°0) TL¥] ‘(#9°6) 6'¥8 ONT19 [(67°0) T6°0] ‘(80°€Y) €08 D11 :[(2€°0) 0£°T] (6v°2T) +°0S O-1AH :(26°6) 6'SOT d9S (ET¥T)

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Pediatr. Author manuscript; available in PMC 2016 November 01.



Page 15

Halvorsen et al.

‘JUBID1JJ909 UONE|2.I0 [BILIRd UOSIead = J ‘Uuonoelaiu| = | '[INg

pI1yo pue juated yioq Joj parsnipe alam suoie|aliod paisnipe-1Ag "xas pue ades ‘abe piya pue Jussed 1oy paisnipe ase suosiiedwod ||y SI8YI0 ||e 40} GGZ=U ‘ANARISUSS Ulnsu| J0} 6%T=U ‘D-1Q7 40} G¥Z=N

LE0 5000 120 €00 120 69'0 500 €€°0 €10 L00°0 8T°0 200 ST0 (§50) 21003 JA3SNID
- €000 ze0 200 44} - - -- -- - - -- -- Wl ANARISUSS ulnsu|
870 600 vT°0 G€°0 800 07’0 0T'0 620 €10 00 210 920 100 ulnsu
9g°0 99'0 700 L0 200 92'0 LT0- S9°0 90°0- 89°0 20°0- 060 10°0- 500N
WwISI|0geIa|N 8s0oNn|9
120 6000 20 €00 020 o 210 4] 110 €000 220 100 6T°0 $8pLIBaA|BL L
860 7000 €e'0 100 A 200 97’0 900 820 100°0> 9€°0 100°0> 920 O-1aH
S9°0 100°0> €€°0 100°0> v€'0 €00 T7'0 200 (1}40] 100°0> v€0 100°0> €0 2-1a7
8.0 100°0> LE0 100°0> LE0 6000 9’0 1000 Sv°0 100°0> 6€°0 100°0> 6£°0 1049353]0Y2 [E30L
spidiy
2L0 90'0 8T°0 00 8T°0 16'0 200 €60 100 01’0 Zr0 500 vT°0 dgoloiselq
v20 100 ST°0 100 02°0 500 610 010 €20 200 910 2000 020 dg a1101sAs
dg
200 - - 2000 120 - - 290 90'0 - - €000 020 1e- [eJ20SIA
110 - - 100°0> €€°0 - - 80°0 220 - - 100°0> 020 Te- sNosUEINOANS
500 - - 100°0> €0 - - 6T°0 vT°0 - - 100°0> 220 Islep
1§50 - - 100°0> v€'0 - - €00 0€0 - - 100°0> €0 ainusosed INg
010 - - 100°0> v€0 - - G700 G20 - - 100°0> 82°0 Ing
Ansodipy
d d 4 d p d Bl d bl d b d pl a|eleA
wy by 1A Jod parsnlpy  jusunsnipy IING ON 1IN 404 paisnlpy  jusuisnipy INGON  1INE J04 paysnipy  yuawisnlpy 1INE ON
81-0T 86V uaIpjyD 6-9 80w ua1plyD uaIpIIyD 1V

Author Manuscript

Author Manuscript

¢ ?olgel

speAQ PlIYD-1ualed UILIA SaN[eA J039ed XSty JO SUOIE|a1I0D

Author Manuscript

Author Manuscript

J Pediatr. Author manuscript; available in PMC 2016 November 01.



Page 16

Halvorsen et al.

Author Manuscript

100> 311113 € PUE 15T USAMIAQ J1P-dl 299 '50°0> 3113l € PUE 15T USSMIA] JIP-d 0 “T0'0> 3113} € PUE ;2 UBIMIAQ J1p-d :0q

'50°0> 3113} )€ PUE y,Z USBMIS] J1P-dl :q “T0'0> 31Ha) ;2 PUE 15T USAMISY LIP-dl ‘B8 1G0'0> BI1Ha) pyZ PUE 15T UBIMIAG JIp-d ‘& :51d119s19dNS *10308} s oes 10y Ajaresedas paulyap a1am sa11a) Jualed

Z€T0 €00 L0T°0- 9,00 7600 SeT0- (esoon|b ou) syusuodwod g
70 800°0 Ly0°0- 6£0°0 8900 9/0'0- siusuodwiod 9
91038 J81sN|D
9¢T 8¢l 20 TT -- -- -- Waly ‘ApARIsuss urnsuj
(76 TTT (L02) 86 (ov9) 68  (zge)se (561) 22 (891 €2 (I10wd) I/nw ‘urinsur Bunse
(98'v) 928 (89 zve (197 .T€8 (5re)T29  (S5°€) 6'€9 (25e)ev9  (/10ww) p/Buw ‘asoaniB Bunse
WISI|0geIa|N 8509N|9)
(L0'T) ¥'v6 (58°0) 4952 (600969 (s80)6v2  (590) L'LG (59°0) 6L SopLIBIAIBLI L
(ev'1) 695 (ten)zos  (BTTo6SY  (97'T) 995  (LET)T'ES (e€T) SIS 2-1aH
(8v2)6's6 (022 qT's8 (66T 289L (c227) 2501 (022)q6¥8  (8T2)ov'¥8 0-1a1
(rev) 8297 (¥8'€) qoS'8YT  (29€) oTOVT  (95%) ¥'9LT  (T6'€) qTTST  (08'E) 00T L¥T J0J81S8]0YD [EI0 L
(11oww) p/Bus ‘spidiy
209 7°09 695 7’85 9'9§ 895 daa
6'90T 20T 7'€0T 7'10T 8'66 9'86 dds
BHWwW ‘dg
9 502 2691 Gt 9Tl 8Tl 2D Jed [BISISIA
€6eT 2’86 20e6'€9 6'.S qC'62 2GE ZWd ‘Te4 snoauelnogns
L'€8 al'8L 20¢'GL v'29 8'€9 6'85 wo 1s1em
€6L 10 20ee9'GS 8'€L 919 o£'6Y anuaosad |INg
8'e a€'€T e’ TC 18T €T 2§91 Lw/B ‘INg
Ansodipy
algerreA
3 H T 3 T T aliJa L Juared

81—0T S3bY uaJp|Iyd

6—9 S8bV UaJp[Iyo

€9l|qel

Author Manuscript

3|11 1Uded UIYIM UBIP[IYD JO SUBSIA 10108 MSIY

Author Manuscript

Author Manuscript

J Pediatr. Author manuscript; available in PMC 2016 November 01.



