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nacimiento;
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Introduction

Material and methods: A case-control was conducted on 100 children who attended the over-
weight and obesity outpatient clinic of the OPD Hospital Civil de Guadalajara ‘‘Fray Antonio
Alcalde’’. Subjects were stratified in groups with and without MS based on the criteria of the
International Diabetes Federation for children aged less than 16 years. Data on LBW, intake
of high-calorie diets for 24-h dietary recalls (average 2 days a week), and acanthosis nigricans
(Simone criteria) were obtained by questioning the parents. Frequencies and logistic regression
were calculated using SPSS version 22.

Results: The results show that 82% of children and adolescents were obese and 18% overweight,
and 73% had MS. MS was associated to LBW (OR: 4.83 [95% Cl: 1.9-12.47]), high-calorie diets
(OR: 136.8 [95% Cl: 7.7-2434]), and acanthosis nigricans (OR: 1872 [95% Cl: 112.9-31028]).
Conclusions: In children and adolescents with overweight and obesity, LBW, high-calorie diets,
and acanthosis nigricans are associated to a higher probability of MS.

© 2016 SEEN. Published by Elsevier Espafna, S.L.U. All rights reserved.

Asociacion del sindrome metabdlico con bajo peso al nacimiento, consumo de dietas
hipercaléricas y acantosis nigricans en escolares y adolescentes con sobrepeso
y obesidad

Resumen

Objetivo: La teoria de la programacion fetal sostiene que el bajo peso al nacimiento (BPN) pre-
dispone a mayor ingesta alimentaria e incrementa las probabilidades de sobrepeso y obesidad,
y estas a su vez de alteraciones como sindrome metaboélico (SM) y acantosis nigricans. Nue-
stro objetivo fue estudiar la existencia de asociacion entre el SM, el BPN, el consumo de dieta
hipercalorica y la acantosis nigricans, en escolares y adolescentes con sobrepeso y obesidad.
Material y métodos: Se realizo un estudio de casos y control en 100 menores que acudian a la
consulta de sobrepeso y obesidad del OPD Hospital Civil de Guadalajara, «Fray Antonio Alcalde»;
se categorizaron con y sin SM con los criterios de la Federacion Internacional de Diabetes para
menores de 16 anos. Se obtuvo por interrogatorio a los padres y menores, el BPN, el consumo
de dietas hipercaloricas (promedio de 2 dias/semana del recordatorio de 24h) y la acantosis
nigricans (criterios de Simone). Las frecuencias y la regresion logistica se calcularon con SPSS
version 22.

Resultados: Los resultados muestran que el 82% de los menores presentaron obesidad, el 18%
sobrepeso y el 73% SM. EL SM se asoci6 con BPN (OR: 4,83 [IC 95%: 1,9-12,47]), dieta hipercalérica
(OR: 136,8 [IC 95%: 7,7-2434]) y acantosis nigricans (OR: 1872 [IC 95%: 112,9-31028]).
Conclusiones: En escolares y adolescentes con sobrepeso y obesidad se encontré que el BPN,
la dieta hipercaldrica y la acantosis nigricans representan mayor probabilidad de SM.

© 2016 SEEN. Publicado por Elsevier Espana, S.L.U. Todos los derechos reservados.

higher than the recommended daily intake (high-calorie
diet).?
A sign of IR is acanthosis nigricans (AN), whose

Low birth weight (LBW) is a determinant factor for health
in adult life which, when associated to high-calorie diets,
promotes accumulation of adipose tissue in the abdominal
region and obesity. This leads to development of metabolic
syndrome (MS), diabetes mellitus, and insulin resistance
(IR)."

The implications of LBW are supported by the theory
of “‘fetal programming’’, that relates malnutrition in crit-
ical periods of development, such as in intrauterine life of
infants with LBW, to permanent changes in metabolism and
body structure.?

These changes potentially increase susceptibility to obe-
sity and cardiovascular and metabolic diseases in adulthood,
and are more severe if calorie consumption in infancy is

pathophysiology is still unknown. It is clinically charac-
terized by hyperpigmented, verrucous skin plaques with
hyperkeratosis.?

The most commonly accepted theory to explain devel-
opment of AN is that presence of hyperinsulinism due to
IR activates insulin-like growth factor-1, which stimulates
keratinocytes and skin fibroblasts, thus leading to AN.>

In Mexico, high food intake has promoted excess weight,
which is a national public health problem. The 2012 National
Health Survey showed that 19.8% of boys aged 10-15 years
were overweight and 18.1% were obese; in girls, the cor-
responding rates were 29.6% and 14.8% respectively.* This,
combined with presence of LBW, may promote development
of MS.
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Our objective was to ascertain whether an association
exists between MS, LBW, a high-calorie diet, and AN in chil-
dren and adolescents with overweight and obesity.

Patients and methods

This was a case-control study conducted from July 2013 to
June 2014 on 100 children aged 10-15 years, 50 boys and 50
girls, who attended the overweight and obesity group of the
pediatric nutrition clinic of the OPD Antiguo Hospital Civil
de Guadalajara, ‘‘Fray Antonio Alcalde’’.

The project was approved by the Committee of Bioethics
and Research of that institution in accordance to the guide-
lines of the World Medical Association and the Declaration
of Helsinki, and supported by grant no. 06-425-2009 of the
Consejo Estatal de Ciencia y Tecnologia from the State of
Jalisco (COECYTJal).

After explaining the study to both parents and guardians,
as well as minors, voluntary and confidential participation
was requested and written informed consent was obtained
from parents or guardians. Subjects who met the criteria
and attended the obesity clinic were invited to participate,
and all of them agreed to take part.

The population was categorized into two groups based on
educational level: children aged 10-12 years in primary edu-
cation (40) and adolescents aged 13-15 years in secondary
education (60).

Instruments

A clinical history, a SALTER digital scale, a DYNA TOP sta-
diometer, a flexible measuring tape of fiber, and an Omron
digital sphygmomanometer were used.

Procedures

Measurements were taken at the outpatient clinics of the
hospital, and subjects were assessed in the presence of their
parents or guardians.

A clinical history was recorded by directly questioning
mothers or guardians about general data of the population
and birth weight of the child. According to the WHO, LBW
was defined as less than 2500 g and a gestational age ranging
from 37 and 42 weeks.’

According to the classification of the overweight and obe-
sity department of the hospital, minors were categorized as
those in primary education (aged 10-12 years) and those in
secondary education (aged 13-15 years).

The physical examination was done with light, com-
fortable clothes and no shoes. Duplicate anthropometric
measurements were performed following the recommen-
dations of the National Health and Nutrition Examination
Study® and the WHO.” Weight, height, and waist circumfer-
ence (WC) were measured.®

According to WHO criteria, overweight was defined as a
BMI value >85th percentile, and obesity as a BMI value >95th
percentile.®’

The criteria of the International Diabetes Federation for
subjects younger than 16 years were used to identify MS.
These include abdominal obesity (AO) plus two diagnostic

criteria including BP and biochemical tests of triglycerides,
HDL, and glucose.’

Triglycerides, HDL, and glucose were tested after fas-
ting for 12h. Children were drawn peripheral blood for
enzymatic-spectrophotometric quantification at the cen-
tral laboratory of the hospital. Normal values were as
follows: glucose <100mg/dL, HDL >40mg/dL, triglycerides
<150mg/dL, systolic BP <130mmHg, and diastolic BP
<85 mmHg.’

After standardization with staff certified in anthropo-
metric measurements, WC was measured with the subject
standing, with arms in abduction. The right and left iliac
crests were located, and both points were surrounded with
the metallic measuring tape horizontally at umbilical level.
Subjects were asked to inhale and exhale air for doing the
measurement.’

AO was defined as WC >90th percentile in the Fernandez
et al. tables®; BP was assessed base on the criteria of the
Bogalusa Heart Study.'°

Simone et al. criteria’’ were used for clinical diagnosis of
AN. These consider the areas of the neck, armpits, elbows,
knees, palms and soles, and establish the following grades
of AN based on its presence in each affected site: grade 1:
Imperceptible for a person with no training; grade 2: Visible
but does not attract attention; grade 3: Very visible; and
grade 4: Attracts attention.

Calorie consumption in diet was estimated through the
24-h recall, with the mean of two days of the week (a week
day and Sunday). The 24-h recall included meal times, cate-
gorizing all food taken during the day as breakfast, morning
snack, lunch, afternoon snack, and dinner, in addition to
sweets. Portions taken were estimated using Nasco® food
replicas. A food database was prepared, and kilocalories
were estimated based on data reported for each food in the
manual of the Mexican system of food equivalents'? and on
the labels of sweets not included in the manual.

High-calorie diets were defined as a calorie consump-
tion >30% than recommended, according to the criteria
of the Dietary Guidelines for American, American Academy
of Pediatrics Nutrition Handbook and the American Heart
Association."

Statistical analysis

Categorical variables are given as frequencies, and continu-
ous variables as mean and SD. Frequencies were compared
using a Chi-square test, while markers were compared using
a Mann-Whitney U test. Logistic regression and Spearman’s
correlation were used to determine the association between
MS and all other variables. A value of p <0.05 was considered
statistically significant, and a 95% confidence interval (95%
Cl) was used. Data were analyzed using SPSS version 22.0
software.

Results

Of the 100 study subjects, 82 had obesity and 18 were over-
weight. The prevalence rate of MS was 73%, affecting 38
boys and 35 girls (p>0.05).

Table 1 shows the mean and SD of MS markers by age,
including BMI, BP, glucose, HDL, and triglycerides.
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Table 1  Metabolic syndrome markers in children and adolescents with overweight or obesity by age category.
Age range BMI WC (cm) Systolic Diastolic Glucose HDL Triglycerides
(kg/m?2) (mmHg) (mmHg) (mg/dL) (mg/dL) (mg/dL)

Older (13-15 years)

Mean 30.6 99 122 79.2 105.9 36.7 184.9

SD 5 13.1 9.4 8.1 17.4 6.1 76.79
Younger (10-12 years)

Mean 27.6 89.2 114.2 74.5 101.8 37.7 173.4

SD 4.2 10.5 10.5 8.4 16.8 5 51.6

WC: waist circumference; SD: standard deviation; BMI: body mass index.

n =60 older and 40 younger.

Both age groups had mean HDL levels (normal <40 mg/dL)
and triglyceride levels >150mg/dL, considered as hyper-
triglyceridemia by the International Diabetes Federation,
with a value 11 mg/dL in the older group.

AN prevalence was 73%. The condition was most com-
monly found in the back of the neck (45%), followed by the
elbows (15%), knees (10%), and palms and soles (3%). Accord-
ing to the Simone et al. classification,'? 1% had grade 1, 10%
grade 2, 23% grade 3, and 39% grade 4 AN.

There were no sex differences, and frequency by age was
similar in the older and younger groups (73.3% and 72.5%
respectively, p<0.552).

Seventy-two percent of all subjects had concomitant MS
and AN. Of these, 87.5% had LBW (<2.500kg) and 8 (11.1%)
had been macrosomic babies.

Eighty-seven percent of the total sample had a high
calorie intake for age and sex. No study subject practiced
exercise.

As shown in Table 2, MS was found to be associated to
AN (p <0.0001), nutritional status at birth (p<0.001), and a
high-calorie diet (p <0.0008).

The older group with MS and AN had a mean and SD
of calorie intake in the week end of 2707.8 +291.3 kcal
(high-calorie diet), while the intake of subjects with no MS
and AN was 2206.3 £ 336.1kcal (p<0.001) (normal diet for
boys and girls aged 13-15 years); in the younger group, the

mean calorie consumption of those with association of both
study variables exceeded the recommended daily intake
of 2500.4 +213.6 kcal (high-calorie diet). The variables of
weight, BMI, WC, glucose, HDL, and triglycerides for MS,
by age category, were found to be more altered when a
high-calorie diet was taken (see Table 3).

Discussion

In Mexico, LBW is found in 8.37% of children under 5 years of
age.” The reason for the high proportion found in our study
population is that they come from a third level concentra-
tion hospital attended by a population with very low income
and no health care system.

Subjects enrolled into this study were selected among
those attending the obesity clinic because of their greater
adiposity, which accounts for the high frequency of MS as
compared to other studies of prevalence in children and
adolescents in the general population.'-!7

The more frequent MS markers included WC, increased
serum glucose levels, and altered systolic and diastolic BP.

Obese subjects studied had a high frequency of LBW,
which supports the Barker et al. theory of ‘‘fetal program-
ming’’ for development of metabolic changes.?

Table 2 Association of acanthosis nigricans, nutritional status at birth, and intake of a high-calorie diet with metabolic syndrome

in children and adolescents with overweight and obesity.

Markers MS OR 95% ClI p
Yes No Lower Upper

Acanthosis nigricans
Yes 72 1 1872 112.9 31,028 0.0001
No 1 26

Nutritional status at birth
Low weight 58 12 4.83 1.9 12.47 0.001
Normal and macrosomic 15 15

Intake of a high-calorie diet
Yes 73 14 136.8 7.7 2434 0.0008
No 0 13

95% Cl: 95% confidence interval; OR: odds ratio; MS: metabolic syndrome.

n=100.
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Table 3 Comparison of metabolic syndrome criteria to high-calorie diet in children and adolescents with overweight or obesity

by age group.

MS criteria High-calorie diet Older age (13-15 years) Younger age (10-12 years)
Mean SD p Mean SD P

Weight (kg) Yes 82.8 15.7 0.003 63 13.3 0.008
No 64.8 10.6 46.6 10.9

Height (m) Yes 1.6 0.1 0.879 1.49 0.1 0.197
No 1.6 0.1 1.40 0.2

BMI (kg/m?) Yes 31.5 4.6 0.002 28.4 4.2 0.002
No 25.1 4.7 23.5 1.7

WC (cm) Yes 101 12 0.007 91.1 10 0.009
No 86.3 14.2 79.0 7.5

Systolic (mmHg) Yes 123.7 8.7 0.001 114.9 10.8 0.239
No 111.5 7.4 110.3 9.0

Diastolic (mmHg) Yes 80.7 7.3 0.001 74.6 8.3 1.000
No 70 7.9 74.5 10.1

Glucose (mg/dL) Yes 108.1 16.8 0.010 104.5 16.6 0.011
No 91.6 15.4 86.9 7.6

HDL (mg/dL) Yes 35.7 5.4 0.003 36.7 4.4 0.003
No 43.5 6.6 44.0 4.7

Triglycerides (mg/dL) Yes 192.3 73.8 0.015 182.2 49.7 0.007
No 137.3 83.9 124.2 33.0

WC: waist circumference; SD: standard deviation; HDL: high density lipoprotein; BMI: body mass index; MS: metabolic syndrome.
Older subjects with high-calorie diets 52, excluding 8; younger subjects with high-calorie diets 34, excluding 6.

n =60 older and 40 younger.

Prior studies suggest than intrauterine nutrition and LBW
may be predictors of diabetes, hypertension, and cardio-
vascular disease in adulthood,'® ' promoted by convergent
environmental factors.*

It has been suggested that the implication of LBW in adi-
posity is due to development of the hypothalamic appetite
center, which leads to overnutrition and obesity in postna-
tal life. Subjects with LBW may possibly metabolically limit
their energy expenditure from intrauterine life, which leads
them to develop the thrifty phenotype.'

Inconsistencies between LBW and risk of obesity in later
life have been answered by a more recent study in Chinese
children and adolescents suggesting that LBW is associated
to a greater chance of obesity and, in subjects with very
LBW, to a greater trend to central obesity.?°

The Pune Maternal Nutrition Study, conducted in India in
children with LBW, monitored children from 4 to 8 years of
age and confirmed that they had high levels of adiposity,
AO, IR, and cardiovascular risk factors, thus supporting the
previous findings.”'

Despite the relationship found between LBW and
obesity, as well as other metabolic changes such as
hyperinsulinemia,?? the exact relationship between birth
weight and MS in childhood and adolescence is still unclear.

Participation of environmental and social conditions,
related to nutritional imbalance in adult age, is being
evaluated.?

The association found between AO and changes in MS
components in children and adolescents also suggests a risk
similar to that reported by Weiss et al.,'” the Bogalusa Heart
Study,'® and Freedman et al.?*-2¢

In this same regard, Yuan et al. found in China
an association between LBW and AO (OR: 2.3; 95% CI:
1.03-5.14), as compared to newborns of greater weight,
adjusted for gestational age and prenatal and diabetic
factors.?°

We found data similar to those in the Barker and
DOHaD'® studies with regard to metabolic changes with LBW,
which are in turn associated to obesity.

Evaluation of AO is a strong marker of central adiposity
for diagnosis of metabolic changes.?®> As shown in this study,
WC is a better estimator of AO.

The relationship between excess adiposity in adults, pre-
disposing to a high risk of diabetes, and metabolic disorders
is largely based on the newborns with LBW and AO, who
appear to have a greater risk of diabetes since their gesta-
tional life.?

Our results support the association of LBW to risk of MS
and AO, suggesting the participation of potential patho-
physiological and inflammatory factors related to MS in
pregnancy, childhood, and adolescence.”' Such factors
condition a high probability of development of diabetes.

Intake of a high-calorie diet as part of the lifestyle is
closely related to presence of MS,” a condition which,
because of their characteristics, requires a larger sample
size to support the idea.

Few studies are available on the prevalence of AN in
children and adolescents, and the condition appears to be
strongly related to metabolic problems.?

AN has been considered as a clinical sign of risk of MS,?°
and its importance lies in its correlation to IR,*® as shown
by the association found between MS and AN. Our findings
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contribute to consider AN as a clinical sign of risk of MS and
as a marker of metabolic changes for MS.

The association of MS and high-calorie diet in this study
has as limitation a wide 95% Cl. Larger sample sizes and
cohort studies are therefore suggested to support this
hypothesis, as well as assessment of the risk of MS and
AN with adjustment for gestational age, sex, socioeconomic
level, and education, among other social conditions.

Finally, we think that determination of risk factors for MS
is essential to take preventive measures, including lifestyle
changes, in high risk populations such as subjects with
LBW.

Conclusions

LBW is a warning sign, according to fetal programming; it is
seen to facilitate distribution of central adiposity when com-
bined with frequent intake of high-calorie diets at early age,
thus promoting endocrine and metabolic changes, including
MS and AN.

LBW, AN, and high-calorie intake were associated to MS
in subjects with overweight and obesity at early ages.

Conflicts of interest

The authors state that they have no conflicts of interest.

References

1. Begum G, Davies A, Stevens A, Oliver M, Jaquiery A, Challis J,
et al. Maternal undernutrition programs tissue-specific epige-
netic changes in the glucocorticoid receptor in adult offspring.
Endocrinology. 2013;154:4560-9.

2. Barker DJ. The origins of the developmental origins theory. J
Intern Med. 2007;261:412-7.

3. Napolitano M, Megna M, Monfrecola G. Insulin resistance and
skin diseases. Sci World J. 2015;2015:479354.

4. Gutiérrez JP, Rivera-Dommarco J, Shamah-Levy T, Villalpando-
Hernandez S, Franco A, Cuevas-Nasu L, et al. Encuesta Nacional
de Salud y Nutricion 2012. Resultados nacionales. 2.2 ed. Méx-
ico: Instituto Nacional de Salud Plblica (MX); 2013.

5. World Health Organization and United Nations Children’s Fund.
Low birthweight: a tabulation of available information. Geneva:
WHO Maternal Health and Safe Motherhood Programme;
1992. WHO/MCH/92.2. Available at: http://apps.who.int/
iris/bitstream/10665/59205/1/WHO_MCH_92.2.pdf [accessed
18.04.16].

6. The National Center for Health Statistics and Center for Disease
Control Prevention. NHANES Il Anthropometric. Washington,
DC: Department of Health and Human Services; 1996.

7. Expert Committee on Physical Status. Physical status: the use
and interpretation of anthropometry. Geneva, Switzerland:
World Health Organization; 1995.

8. Fernandez JR, Redden DT, Pietrobelli A, Allison DB. Waist cir-
cumference percentiles in nationally representative samples of
African-American, European-American, and Mexican-American
children and adolescents. J Pediatr. 2004;145:439-44.

9. Zimmet P, Alberti KGM, Kaufman F, Tajima N, Silink M, Arsla-
nian S, et al., IDF Consensus Group. The metabolic syndrome in
children and adolescents - an IDF consensus report. Pediatric
Diabetes. 2007;8:299-306.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Li S, Chen W, Srinivasan SR, Bond MG, Tang R, Urbina EM,
et al. Childhood cardiovascular risk factors and carotid vas-
cular changes in adulthood: the Bogalusa Heart Study. JAMA.
2003;290:2271-6.

Simone D, Garay I, Ruiz A, Marin E. Acantosis nigricans: man-
ifestacion frecuente de insulinorresistencia. Dermatol Argent.
2012;18:198-203.

Pérez Lizaur AN, Palacios Gonzalez B, Castro Becerra AL. Sis-
tema mexicano de alimentos equivalentes. 3.2 ed. Ciudad de
Médico: Cuadernos de Nutricion (FOME); 2014.

Gidding SS, Dennison BA, Birch LL, Daniels SR, Gilman MW,
Lichtenstein AH, et al. Dietary recommendations for chil-
dren and adolescents: a guide for practitioners: Consensus
statement from the American Heart Association. Circulation.
2005;112:2061-75.

De Ferranti SD, Gauvreau K, Ludwig DS, Neufeld EJ, New-
burger JW, Rifai N. Prevalence of the metabolic syndrome
in American adolescents: findings from the Third National
Health and Nutrition Examination Survey. Circulation. 2004;110:
2494-7.

Cook S, Weitzman M, Auinger P, Nguyen M, Dietz WH. Preva-
lence of a metabolic syndrome phenotype in adolescents:
findings from the third National Health and Nutrition Exami-
nation Survey, 1988-1994. Arch Pediatr Adolesc Med. 2003;157:
821-7.

Rosini N, Moura SA, Rosini RD, Machado MJ, Silva EL. Metabolic
syndrome and importance of associated variables in children
and adolescents in Guabiruba-SC, Brazil. Arq Bras Cardiol.
2015;105:37-44.

Weiss R, Dziura J, Burgert TS, Tamborlane WYV, Taksali SE, Yeckel
CW, et al. Obesity and the metabolic syndrome in children and
adolescents. N Engl J Med. 2004;350:2362-74.

Sata F. Developmental Origins of Health and Disease
(DOHaD) and epidemiology. Nihon Eiseigaku Zasshi. 2016;71:
41-6.

Barker DJ. In utero programming of chronic disease. Clin Sci
(Lond). 1998;95:115-28.

Yuan ZP, Yang M, Liang L, Fu JF, Xiong F, Liu GL, et al. Pos-
sible role of birth weight on general and central obesity in
Chinese children and adolescents: a cross-sectional study. Ann
Epidemiol. 2015;25:748-52.

Yajnik CS, Fall CHD, Coyaji KJ, Hirve SS, Rao S, Barker DJP,
et al. Neonatal anthropometry: the thin-fat Indian baby. The
Pune maternal nutrition study. Int J Obes Relat Metab Disord.
2003;27:173-80.

Ibanez L, Potau N, Francois I, | de Zegher F. Precocious pub-
arche, hyperinsulinism and ovarian hyperandrogenism in girls:
relation to reduced fetal growth. J Clin Endocrinol Metab.
1998;83:3558-62.

Feng A, Wang L, Chen X, Liu X, Li L, Wang B, et al. Devel-
opmental origins of health and disease (DOHaD): implications
for health and nutritional issues among rural children in China.
Biosci Trends. 2015;9:82-7.

Freedman DS, Dietz WH, Srinivasan SR, Berenson GS. The rela-
tion of overweight to cardiovascular risk factors among children
and adolescents: the Bogalusa Heart Study. Pediatrics. 1999;103
6 Pt 1:1175-82.

American Diabetes Association. Type 2 diabetes in children and
adolescents. Pediatrics. 2000;105:381-9.

Yajnik CS, Fall CHD, Vaidya U, Pandit AN, Bavdekar A, Bhat
DS, et al. Fetal growth and glucose and insulin metabolism
in four-year-old Indian children. Diabet Med. 1995;12:
330-6.

Abraham C, Rozmus CL. Is acanthosis nigricans a reliable indica-
tor for risk of type 2 diabetes in obese children and adolescents?
A systematic review. J Sch Nurs. 2012;28:195-205.


http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0155
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0155
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0155
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0155
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0155
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0155
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0155
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0155
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0155
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0155
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0155
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0155
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0155
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0155
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0155
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0155
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0155
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0155
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0155
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0155
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0155
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0155
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0155
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0155
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0155
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0155
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0155
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0155
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0155
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0155
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0155
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0155
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0155
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0155
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0155
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0160
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0160
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0160
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0160
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0160
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0160
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0160
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0160
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0160
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0160
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0160
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0160
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0160
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0160
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0160
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0160
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0160
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0160
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0165
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0165
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0165
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0165
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0165
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0165
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0165
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0165
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0165
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0165
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0165
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0165
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0165
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0165
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0165
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0165
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0170
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0170
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0170
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0170
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0170
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0170
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0170
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0170
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0170
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0170
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0170
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0170
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0170
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0170
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0170
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0170
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0170
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0170
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0170
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0170
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0170
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0170
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0170
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0170
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0170
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0170
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0170
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0170
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0170
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0170
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0170
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0170
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0170
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0170
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0170
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0170
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0170
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0170
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0170
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0170
http://apps.who.int/iris/bitstream/10665/59205/1/WHO_MCH_92.2.pdf
http://apps.who.int/iris/bitstream/10665/59205/1/WHO_MCH_92.2.pdf
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0180
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0180
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0180
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0180
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0180
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0180
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0180
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0180
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0180
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0180
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0180
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0180
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0180
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0180
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0180
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0180
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0180
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0180
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0180
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0180
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0180
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0180
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0180
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0180
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0180
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0180
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0185
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0190
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0195
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0200
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0205
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0210
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0210
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0210
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0210
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0210
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0210
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0210
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0210
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0210
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0210
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0210
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0210
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0210
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0210
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0210
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0210
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0210
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0210
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0210
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0210
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0210
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0210
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0210
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0210
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0210
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0210
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0210
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0215
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0215
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0215
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0215
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0215
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0215
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0215
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0215
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0215
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0215
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0215
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0215
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0215
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0215
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0215
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0215
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0215
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0215
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0215
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0215
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0215
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0215
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0215
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0215
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0215
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0215
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0215
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0215
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0215
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0215
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0215
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0215
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0215
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0215
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0215
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0215
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0215
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0215
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0215
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0220
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0225
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0230
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0235
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0240
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0240
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0240
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0240
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0240
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0240
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0240
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0240
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0240
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0240
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0240
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0240
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0240
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0240
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0240
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0240
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0240
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0240
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0240
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0240
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0240
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0240
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0245
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0245
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0245
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0245
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0245
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0245
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0245
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0245
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0245
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0245
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0245
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0245
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0245
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0245
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0245
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0245
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0250
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0255
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0255
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0255
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0255
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0255
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0255
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0255
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0255
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0255
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0255
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0255
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0255
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0255
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0255
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0255
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0255
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0255
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0255
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0255
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0255
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0255
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0255
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0255
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0255
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0255
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0255
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0255
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0255
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0255
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0255
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0255
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0255
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0255
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0255
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0255
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0255
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0255
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0255
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0255
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0255
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0255
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0260
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0265
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0270
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0275
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0275
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0275
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0275
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0275
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0275
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0275
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0275
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0275
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0275
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0275
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0275
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0275
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0275
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0275
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0275
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0275
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0275
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0280
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0285
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0285

Association of metabolic syndrome with low birth weight 17

28. Stuart CA, Smith MM, Gilkinson CR, Shaheb S, Stahn RM. Acan- 30. Guran T, Turan S, Akcay T, Bereket A. Significance of acan-
thosis nigricans among Native American san indicator of high thosis nigricans in childhood obesity. J Paediatr Child Health.
diabetes risk. Am J Public Health. 1994;84:1839-42. 2008;44:338-41.

29. Ice CL, Murphy E, Minor VE, Neal WA. Metabolic syndrome in
fifth grade children with acanthosis nigricans: results from the
CARDIAC project. World J Pediatr. 2009;5:23-30.


http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0290
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0290
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0290
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0290
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0290
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0290
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0290
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0290
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0290
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0290
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0290
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0290
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0290
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0290
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0290
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0290
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0290
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0290
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0290
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0290
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0290
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0290
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0290
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0290
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0290
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0290
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0290
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0290
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0290
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0290
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0290
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0295
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0300
http://refhub.elsevier.com/S2530-0180(17)30004-5/sbref0300

	Association of metabolic syndrome with low birth weight, intake of high-calorie diets and acanthosis nigricans in children...
	Introduction
	Patients and methods
	Instruments
	Procedures
	Statistical analysis

	Results
	Discussion
	Conclusions
	Conflicts of interest
	References


