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Findings Aims Population Studed Location Refrence 

     

arly life lead exposure has a negative E 
impact on skeletal growth that remains 

evident at first 4 years of age, with greatest 

sensitivity to lead exposure occurring in 

4 months). Prenatal lead infancy (birth to 2

exposure had not affected height negatively 

in 48 months.  

To examine longitudinal association 

of prenatal, infancy, and early 

childhood lead exposure during 

sensitive periods with height and 

BMI. 

773 participants 

2005between 1994 and  

 at maternity hospitals

moderate -to-serving low

populations income 

  Mexico City            

1)Afeiche M et 

al,2012 

age -for-ected heightMaternal exposure aff

negatively in studies of   Cambodia, 

Namibia and Nepal, whereas it was not in 

age -for-other countries. Reduction of height

was seen in children exposed to smoke. 

Biofuel smoke was not in association with 

smoke residence of children. biofuel 

exposure was associated with both stunting 

.and severe stunting 

to quantify the strength of 

association between exposure to 

maternal smoking, other household 

member's smoking and biofuel 

age in -for-smoke and child height

seven developing countries 

ambodia, Dominican C 

Republic, Haiti, Jordan, 

Moldova, Namibia and 

Nepal 

between 2005 and 2007 

children in seven 

–= 28 439)(0 ncountries (

59 months) 

In seven 

developing 

countries 

1. 2Hmwe 

Hmwe Kyu et 

al,2009 

 

bomb radiation exposure -o high doses of A

caused significant reduction in mean height 

for those who were very young ATB  in 

Hiroshima, but its effect diminish with 

increasing age. 

tail the To examine in greater de

retarding effects of -possible growth

radiation in childhood.In particular 

to test the hypothesis that the 

youngest among those exposed 

might be the most susceptible 

3200 individuals of the 

ABCC AHS -JNIH

Program less than 18 

years old ATB 

Japan L Belsky and  3)J

W J Blot,1975 

Prenatal PBB exposure had not affected  

either current  daughter’s height or 

daughter’s weight adjusted for height; 

however, prenatal PCB exposure above 5 

parts per billion was associated with 

. reduced weight adjusted for height

Exposure through breastfeeding did not 

modify the association. 

To examine the association of 

estimated PBB and PCB exposure 

during pregnancy with current 

height and weigh 

308 daughters 

24 years of age (mean –5

age 15.2 years) 

born to women in the 

cohort 

ichiganM 4)Michels Blanck, 

Heidi et al;2002 

 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Afeiche%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22284921
http://ije.oxfordjournals.org/search?author1=Hmwe+Hmwe+Kyu&sortspec=date&submit=Submit
http://ije.oxfordjournals.org/search?author1=Hmwe+Hmwe+Kyu&sortspec=date&submit=Submit


Boys with higher serum PCB quintiles had 

scores z significantly lower adjusted height

up period compared -year follow-for the 3

with boys with the lowest serum PCB 

quintile. 

To evaluate the associations of 

ioxins and polychlorinated serum d

biphenyls (PCBs) with 

longitudinally assessed growth 

measurements among peripubertal 

Russian boys. 

499 boys from 

Chapaevsk, Russia, aged 

8 to 9 years 

from 2003 to 2005, 

followed prospectively 

for 3 years 

Chapaevsk, Russia Burns et  Jane S.

al,2011(5 

peripubertal period growth was critically in 

association with OCP use. These 

DDE, were -´p,p compounds, especially

-z associated with lower height and BMI

scores. 

To evaluate the associations of 

OCPs with longitudinally assessed 

mong peripubertal boys growth a

from a Russian cohort with high 

environmental OCP levels 

499 boys in the Russian 

Children’s Study between 

9 –2003 and 2005 at 8

years of age, 

prospectively for 4 years 

Russia J.S. Burns et 

al,2012(6 

36  sex at-and-age-for-The mean height

months for the children in these homes was 

significantly lower than that of children 

burning homes.-coal-from non 

a —whether indoor coal burning

common exposure scenario in many 

might affect children’s —countries

early postnatal growth 

months the height at 36  

of 1,105 Czech children  

Czech Adrian 

Burton,2011(7 

DDE higher prenatal exposure did not 

in the first years of life in the  affect BMI

male children studied. Although children in 

6.00 μg/g) -the second category (DDE: 3.01

were slightly shorter than the referent 

group up to age 10 months, they recovered 

and grew taller by age 38 months. DDT was 

ted with any of the outcomes not associa

studied. 

to evaluate the association of 

prenatal exposure to DDE and 

longitudinal measurements of 

height and body mass index at early 

ages in boys from Tapachula, 

Chiapas, an area of Mexico where 

DDT was recently used 

ivered male del-Newly

infants and their mothers 

(n=872)  

2003 –during 2002  

Mexico 

 

-Lea A. Cupul 8)

Uicab et al,2010 

Source of drinking 

water made virtually no difference among 

infants;among 

year old children, it did affect -to four -one

growth.By 

expected improvement in  extrapolation, the

estimate the 

protective effect of exclusive versus 

exclusive use of-non 

improved water supplies on the 

prevalence of pathogens in 

wth of stools, diarrhea rates, and gro

247 children 60 months of 

age and under between 

July 1984 and February 

1985 

Lesotho,the 

Republic of South 

Africa 

)Steven A. Esrey et 

al,19889 



growth over the 

first five years of life would be 4.4 cm and 

2.3 kg.. 

preschool children who 

resided in villages that had access 

to an improved water 

supply 

In Pristina 

decreased by 7.3 cm height  

Although no  per log unit increase in BPb.

association between Pb exposure 

and prenatal growth was found. 

 

study.the associations 

between exosure to lead and 

pregnany outomes; childood 

neuopsychological, behavioral, 

mentand physical develop; 

577 chidren 

follwoed at 6-month 

intervals through 7.5 

years of age   

 

Yugoslavia -10)Pam Factor

Litvak et al,1999, 

cadmium exposure had the most negative 

association with children growth among 3 

metal in terms of weight and (particularly) 

inverse association between  The height.

cadmium and arsenic and children's growth 

 was most apparent among the girls.

Growth of children at 5 was strongly  

associated with concurrent exposure to all 3 

metals. 

evaluated the associations between 

rsenic, life exposure to a-early

cadmium, and lead, and children's 

weights and heights up to age 5 

years 

infant -1,505 mother 

up to age 5  pairs,children 

years 

–during the period 2001

2009 

Bangladesh 11)Renee M. 

Gardner et al,2013 

the cord blood mercury concentration was 

month-y associated with the 18negativel  

weight and height 

determine whether postnatal To  

growth was associated with prenatal 

 and lactational exposures to

polychlorinated biphenyl and 

methylmercury  

originating from maternal seafood 

consumption 

 dren182 singleton chil 

born at term in 1994ñ95  

Faroe Islands 12)Philippe 

Grandjean et 

al,2003 

the growth curves related to weight and 

length of children were not in association 

with the concentrations of PCB153, total 

DDE in 6 months.-p,p’ DDT and-p,p’ PCBs, 

relationships between  estimated the

-p,p’ lactational exposure to PCBs,

DDE and infant -p,p’ DDT and

growth in the first 12 months 

child pairs who -Women

breastfed for 6 months or 

longer (n=210) 

2006–2004 

central North 

Carolina, United 

States 

Jen Pan et -I

al,201013 



l assessed ages, highest concentration At al

was in accordance with the most significant 

reduction of. Continues DDE exposure was 

in relation with decreased height decrease 

as both 1 and 7 years.  

To examine the association between 

d prenatal DDE exposure and chil

height among boys and girls in a 

setting with relatively high levels of 

exposure to this contaminant 

1712 children born 

between 1959 and 1966 

with 

United States 1. 14)Núria 

Ribas-Fitó et 

al,2006 

 

A strong inverse association was found 

between height and number of 

smokers at home. 

To test the  association between 

short stature in the child and 

number of smokers in the home 

a large sample of primary 

schoolchildren 

England and 

Scotland 

15)R J Rona et 

al,1981 

child length decreased by about 1 cm from 

first to fourth quintile at all ages, but only 

in girls. Here too, mean length increased 

again at highest quintile. arsenic exposure 

in early childhood influences the body 

weight and length more than the prenatal 

exposure and more in girls than in boys. 

Arsenic exposure was also associated with 

increased prevalence of underweight and 

stunting in the girls,although overall the 

prevalence was higher in boys than in girls. 

assessed potential effects of early-

life arsenic exposure on weight and 

length of children from birth to 2 

years of age 

2,372 infants  Bangladesh 16)Kuntal K. Saha 

et al,2012 

Average weight, height and lung capacities 

in children exposed to either As or fluoride, 

or both,are always lower than the average 

rank values for children in the control 

group.Children’s height in the control 

group was significantly higher than that in 

high-fluoride group. 

To investigate the effects of As and 

fluoride exposure on children’s 

intelligence and growth 

720 children between 8 

and 12 years of age 

China 17)San-Xiang 

Wang et al,2007 

height,  blood pressure, or  adiposity at age 

6.5 years were not affected significantly 

with maternal smoke exposure. 

To examine differences in 

cognition, behaviors, growth, 

adiposity, and blood pressure at 6.5 

years according to prenatal and 

postnatal exposure to parental 

smoking 

 Belarus 18)Seungmi Yang 

et al,2013 

http://ije.oxfordjournals.org/search?author1=N%C3%BAria+Ribas-Fit%C3%B3&sortspec=date&submit=Submit
http://ije.oxfordjournals.org/search?author1=N%C3%BAria+Ribas-Fit%C3%B3&sortspec=date&submit=Submit


Fish consumption did not impact linear 

growth, but  GDS  was weakly affected by 

maternal years schooling and children’s age 

positively. 

to assess linear growth and 

neurodevelopment of children 

under 5 years of age living in an 

open mining environment (as part 

of the social and environmental 

trasnsitioning of the Amazon) in 

relation to family fish consumption. 

688 preschool children 

(1–59 months of 

age) 

between December 2005 

and February 2007 

 

Amazon,Brazil 19)Rejane C. 

Marques et al,2013 

those from the lower air pollution area were 

a little younger and taller than children 

from 

the high-pollution area that was more 

pronounced in boysthan in girls.The 

children from the highpollution 

area were younger and shorter than those 

from the 

control area.  

to assess the impact of outdoor and 

indoor air quality on the growth rate 

of preadolescent children after 

accounting 

for parental height and potential 

confounders. 

1044 children of 9 years 

of age in a 2-year 

prospective 

cohort study (1995-1997) 

Krakow 20)Wieslaw 

Jedrychowski et 

al,2002 

organochlorine pesticides concentration had 

not affected height growth. 

regarding the relation between 

blood lipid concentration of various 

polychlorinated organic 

compounds( POCs) and growth and 

thyroid function in schoolchildren 

from the Aral Sea region with 

suspected ecological disease. 

12 hospitalized 

schoolchildren 

 

the Aral Sea 

region in 

Kazakhstan 

21)Z Mazhitova et 

al,1998 

children with elevated blood lead levels 

show slightly but significantly 

disturbed physical growth and deveopment. 

to search for eventual relationships 

between ten biometric variables and 

measures of lead absorption in the 

bodies, i.e. the amount of lead in 

the blood (PbB), of these children. 

312 boys and girls, 

aged 2.5-16 years 

Hoboken 22)M.-C. 

LAUWERS et 

al,1986 

combined parental smoking at home would 

significantly reduce the heights of 5 to 11 

year old children an estimated 2 mm. height 

was more related to  smoked   cigarettes at 

home in comparison ti maternal prenatal 

smoked cigarettes. 

Does passive smoking stunt the 

growth of children 

5903 children of primary 

schools 

England and 

Scotland 

23)Rona et a/,1985 



Gas cookers affected height stature of 

children negatively for about 3 cm in 

comparison to electric ones. 

Height and lung function in 

preadolescent children of Kuwatis 

and European origin:a pilot survey 

on health effects of gas cooking in 

the middle east 

130 10-year-old 

children(67 Kuwatis,63 

Europeans) 

Kuwait 24)Wieslaw 

Jedrychowski et 

al,1991 

Children born and spending at least 75% of 

their lives in the Love Canal area had 

significantly shorter stature for age than 

control children. 

To determine whether living near a 

hazardous waste site had an adverse 

impact on growth of chidren 

 493 children living near 

Love Canal and 428 

children living in matched 

census tracts,in June and 

July, 1980. 

The Love 

Canal,Niagara 

Falls 

25)BEVERLY 

PAIGEN et 

al,1987 

Z scores of children participated in the 

study for above 50% of their life was lower 

in comparison to those who recently have 

attended.  

 

To evaluate the impact of a 

municipal solid waste disposal site 

on children’s growth between 0-3 

years 

of age. 

children’s growth 

between 0-3 years,in 2005 

Cali, Colombia 26)CARMEN 

ELISA OCAMPO 

et al,2008 

Significant differences in height and height/age 

were found from one to six months 

of age. Weight/height began to be significantly 

higher in S-infants from three 

months onward, due to their slower height 

growth.Height begins to be significantly 

different at one month of age, and the difference 

in 

favour of non-smokers of 0.5 cm at birth is 

increased to 1.3 cm at one month 

and to 1.5 cm at six months of age. 

There is concern that smoking 

could not only affect birth weight, 

but also inhibit 

growth in height, given to the 

known presence of cadmium in 

tobacco. 

Sixteen smoking mothers 

during pregnancy and 

lactation and 22 non-

smoking mothers 

Santiago, Chile 27)R. 

BERLANGA et 

al,2002 

children of light smokers 

have a 0.45 cm deficit and children of heavy 

smokers a 

0.65 cm deficit in attained height. 

children of smoking 

mothers were nearly always shorter than 

children of 

non-smokers. 

to assess the association between 

passive exposure to cigarette smoke 

and physical growth 

between6and 11 years of age. 

9273 children  

for 2 to 6 year 

United States 28)CATHERINE S 

BERKEY et al,1984 



Climate variables were only related with the 

height of boys age 2–12. The level and CV of 

rain 

during birth year and the CV of rain and 

level of temperature during ages 2–4 were 

associated with 

taller stature. 

tested hypotheses about the 

association between the level and 

variability of rain and 

temperature early in life on the 

height of children and adolescents 

in a foraging–farming society of 

native Amazonians in Bolivia 

525 children aged 2–12 

and 218 adolescents aged 

13–23 in 13 villages in 

2005 

Bolivia 29)R. GODOY et 

al,2008 

air pollution was associated with children’s 

height at all ages except 15 years.  The 

differences in height between pollution 

groups 

increased until the children were aged 7 

years, to almost 

1.2 cm for children in the cleanest and most 

polluted 

areas. 

to examine whether there is a 

relationship 

between air pollution and height 

5,362 children born in 1 

week 

in March 1946. 

England, Scotland 

and 

Wales 

30)Martin Bobak 

et al,2004 

There were no significant differences 

between the east and west coast cohorts 

regarding weight and height at 4 and 7 

years of age.after adjustment for the 

confounders 

weight and height at 7 years of age was 

nearly significant 

lower for NBW children from the east coast, 

as compared with NBW children from the 

west coast. 

to investigate whether 

intrauterine exposure for POP may 

have negative impact 

on children’s weight and height at 4 

and 7 years of age 

174 fishermen’s wives from the 

Swedish east coast and 88 and 

206 corresponding women from 

the Swedish west coast 

Sweden 31)Lars Rylander 

et al,2007 

By increasing 

in blood lead concentration,there is 

decrease in stature 

To investigate the association 

between 

blood lead concentrations and 

stature, head circumference, weight, 

and body mass index of children 

age 1 

through 7 years 

6935 children age 1 to 7 

years 

United States 32)Carol Ballew et 

al,1999 



When blood lead level was 10 mg/dL lower, 

height was 2.1 cm higher 

Male and female children ages one to 12 years 

old in 2002 were 

significantly taller and heavier with higher BMI 

and lower blood lead than 

children measured in the 1980s. 

to analyze the association of 

changes in blood 

lead levels and child growth status 

over two decades (1980, 2002) 

A sample of convenience 

study design was used in 

two cohorts (n_360): 

1980_1989 (n_191) and 

2002 (n_169). 

Dallas,Texas 33)B. B. LITTLE 

et al,2009 

Growth was significantly reduced by an average 

of 1.8 cm for girls in the highest DDE 

concentration quartile compared with girls in 

the lowest quartile. 

There was no observed growth effect of DDE in 

boys. PCB blood concentrations 

were not related to growth reduction in either 

girls or boys. 

To investigate whether growth from 

birth to 10 

years of age is associated with 

blood concentrations of DDE and 

PCB taken at 8 years of age 

a cohort of 343 German 

children. 
Germany 34)Wilfried 

Karmaus et 

al,2002 

head circumference decreased size was 

associated with higher concentrations of cord 

blood cadmium and to be significantly and 

consistently associated with a decrease in height, 

weight and head circumference up to 3 years of 

age. 

to investigate the effects of prenatal 

cadmium exposure on fetal and 

child growth. 

A total of 486 

mothereinfant pairs,up to 

3 years 

Taiwan 35)Chien-Mu Lin 

et al,2011 

there was no significant difference in 

growth parameters, including weight and 

height, in the children 

of two groups. 

to assess the effect of 

environmental exposure due to 

living around these mines on 

growth and blood lead level in 

children,in both sexes. 

Two groups of 7-11 yr 

old children, including 45 

from a lead mining area 

and 36 from control area 

Zanjan,Iran 36)Manoochehr 
Mahram et 

al,2007 

Increased weight and shorter height were 

found in children whose mothers smoked 

during pregnancy although it was not 

statistically significant. 

investigated the relationship 

between maternal smoking during 

pregnancy and offspring body 

composition and lipid profile using 

an objective method of cotinine 

measurement 

2508 grade 4 school 

children from 9 to s10 

years 

Kumagaya city 37)Toshihiro Ino et  

al,2011 

There was no apparent 

association between mid-pregnancy blood 

lead and attained 

height or BMI at any of the ages measured 

in either town. 

to test the hypothesis that prenatal 

exposure to environmental lead is 

associated with reduced postnatal 

height and BMI through childhood 

309 mother–child pairs 

from 6.5 to 10 years 

Yugoslavia 38)Matthew R. 

Lamb et al,2008 



Stunting was found while wasting was not 

detected in evident. the high-altitude 

environment above 4000 m permanent 

exposure of children was presented with a 

phenotypic form of adaptation and a 

moderate reduction in linear growth. 

to assess tbe physical growth and 

nutritional status of Tibetan 

cbildren hving above 4000 m. on 

tbe Himalayan massif. 

131 Tibetan children from 

8 to 14 years of age,at an 

altitude higher than 4000 

m 

Himalayan massif 39)Lisa Argnani et 

al,2008 

The cigarette smoking groups showed 

weight difference but not height. marihuana  

categories (nonsmokers, heavy, and light), 

indicated that no differences for  height,  PI, 

and weight was detected. 

The present study extends that 

earlier report by describing growth 

parameters(including indicants of 

the onset of puberty) in the same 

sample from 13 to 16 years of age. 

1052 13- to 16-year-old 

adolescents 

Canada 40)Peter A. Fried 

et al,2001 

Growth parameters had not been affected 

negatively by Pre and postnatal 

environmental tobacco smoke  . 

To investigate the relationship 

between prenatal exposure to 

cigarettes and marijuana and growth 

parameters in children up to the age 

of 12 years 

190 children from birth to 

12 years 
Canada 41)PETER A. 

FRIED et al,1999 

for 1998, the relationships between all three 

anthropometric variables and logPbH are 

significantly negative. For 2002, there are 

significant negative associations 

between height and estimated leg length and 

logPbH but not between sitting height and 

logPbH. For 2007, there are 

not significant associations between logPbH and 

anthropometric variables. 

to determine if there are 

relationships between height, sitting 

height and estimated lower limb 

length (ELL) and hair lead 

concentrations(PbH), proxy 

variables of socioeconomic status 

and of nutritional status 

825 Sardinian boys and 

girls between 11 and 14 

years of age 

Italy 42)EMANUELE 

SANNA et al,2011 

Negative associations with height were observed 

for urinary cadmium (both boys 

and girls) and 1-OHP (only boys). 

Height had been affected by  Levels of HCB and 

PCB 118 positively in boys. 

to test the hypothesis that low 

differences in levels of internal 

exposure (such as these occurring in 

the general population in Flanders) 

to endocrine disrupting substances 

result in differences in body size 

parameters. 

1679 adolescents14-

15years old(887 boys and 

792 girls), 775 men and 

808 women50-65 years 

old 

Flanders 43)Willem Dhooge 

et al,2010 



HAZ were negatively associatedwith linear units 

of blood lead. 
To evaluate the cumulative and 

steady-state lead burden in children 

and to assess the degree of damage 

to physical growth and mental 

ability related to lead exposure 

over 300 tooth and 138 

blood samples collected 

from pupils attending 

seven schools 

 

Karachi, Pakistan 44)Abdur Rahman 

et al,2002 

     

this period Mean blood lead level was in 

association with height in negative manner at 33 

month of age. 

The effects of low to moderate 

prenatal and postnatal lead exposure 

on children's growth in stature in 

the second and third years of life 

235 children Cincinnati 45)Rakesh Shukla 

et al,1991 

The mean of growth status 

change by height was significantly greater 

in the unexposed community,Within the 

noiseexposed group there 

was no linear relationship between postnatal 

noise exposure and the amount of change in 

growth status by height or by weight. 

To examine change in growth status 

from birth to childhood among 

children exposed to airport noise in 

order to determine whether noise 

affects postnatal 

growth. 

two subsamples: one from 

a noise-exposed 

community (n = 103) and 

one from a control 

community (n = 94) 

between 6 and 11 years of 

age 

United States 46)LAWRENCE 

M. SCHELL et 

al,1985 

There was no significant effect of any type of 

exposure,including in utero exposure,in 

girls.However,exposure was associated with 

significant decreases in  most anthropometric 

measures in boys. The effects of  exposure were 

prominently seen in boys  exposed in utero and 

also least severity was found in those born 

before the incident. 

To measure the effects of exposure 
to fumes from the incidents on 
physical growth patterns of 
adolescents. 

104 families with 68 girls 

and 73 boys,with 71 of 

adolescets exposed to the 

gases and 70 unexposed 

Bhopal,India 47)Nishant Ranjan 

et al,2003 

The Yu-Cheng children were shorter in 

height compared to their controls by 3.1 cm. 
 

determine whether prenatal 

exposure 

of pregnant women to PCBs and 

related compounds in Yu-Cheng 

children affected the development 

of musculoskeletal system in the 

children. 

73 of the 118 Yu-Cheng 

children and 69 of the 

control children 

 born between 1978 and 

1985 

Taiwan, 

Republic of China. 

48)Y. L. Guo et 

al,1994 



 

PBB: polybrominated biphenyl; PCB: Polychlorobiphenyl; OCP: Oral  ; DDE: Dichlorodiphenyldichloroethylene; DDT: 

Dichlorodiphenyltrichloroethane; POCs: Polychlorinated Organic Compounds.  

 

 

 

body length was 

significantly shorter in children whose 

mothers smoked until 7 to 

10 months compared with children whose 

mothers never smoked. 

To examine the relationship 

between maternal smoking during 

pregnancy and the body 

composition of offspring 

1366 grade 4 elementary 

school children 

 age range, 9--10 years 

Kumagaya City, 

Japan 

49)T Ino et al,2012 

None of the rainfall variables bore a statistically 

significant association with the height of adult men. 

the annual rainfall during different periods from 

prenatal to 5 tears was not significantly in accordance 

with female height. 

Rainfall variability during gestation and birth year 

bore no statistically significant association at the 95% 

confidence level or higher with female height, but 

rainfall variability during years 2–5 of a girl’s life was 

associated with lower height as an adult. 

To estimate the association between 

(a)adult height and (b) rainfall 

amount and variability during three 

stages in the life cycle: gestation 

(year 0), birth year(year 1), and 

years 2–5. 

211 women and 215 men 

from 228 households  20–

60 years of age 

Bolivia 50)RICARDO 

GODOY et 

al,2008 

No statistically significant association was 

observed between BMF use and childhood 

stunting. 

to investigate the association 

between the use of biomass fuels 

(BMF) for household cooking and 

anaemia and stunting in children. 

Such fuels include coal, charcoal, 

wood, dung and crop residues 

1150 children aged 6–36 

months 

Swaziland 1. 51)Mercile

ne Machisa et 

al,2013 

 

Prevalence of severe stunting was also 

significantly higher among children in 

biofuel-using households. 

examines the association between 

household use of biofuels (wood, 

dung, and crop residues) for 

cooking and heating and prevalence 

of anaemia and stunting in children 

29 768 children aged 0–

35 months 

India 1. 52)Vinod 

Mishra and  

2. Robert D 

Retherford,2007 

 

http://trstmh.oxfordjournals.org/search?author1=Mercilene+Machisa&sortspec=date&submit=Submit
http://trstmh.oxfordjournals.org/search?author1=Mercilene+Machisa&sortspec=date&submit=Submit
http://ije.oxfordjournals.org/search?author1=Vinod+Mishra&sortspec=date&submit=Submit
http://ije.oxfordjournals.org/search?author1=Vinod+Mishra&sortspec=date&submit=Submit
http://ije.oxfordjournals.org/search?author1=Robert+D+Retherford&sortspec=date&submit=Submit
http://ije.oxfordjournals.org/search?author1=Robert+D+Retherford&sortspec=date&submit=Submit


Keywords:  

 

Environment pollutants: Environmental substances, pollutants or energies, which when introduced into the air, water, or land threaten life or 

health of individuals or ECOSYSTEMS. 

 

Air Pollution, Indoor: The contamination of indoor air. 

 

Climate Change: Any significant change in measures of climate (such as temperature, precipitation, or wind) lasting for an extended period. 

 

Endocrine Disruptors: Environmental chemicals in both forms of synthetic and natural, which are capable of disrupting the functions of the 

ENDOCRINE SYSTEM including the maintenance of HOMEOSTASIS and the regulation of developmental processes. 


