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WHATE KuOwWH O THIS BURJEGT: Minority children are less likely

than white children to be diagnosed and treated with atiention-
deficit/hyperactivity disorder. However, diagnosis patterns over time
in early and middle childhood and whether confounding factors
explain these disparities are not currently well understood.

YHAT T3S STUDY ARDSE: BRacial/ethnic disparities in attention-
deficit/hyperactivity disorder diagnosis occur by Kindergarten and
continue until eighth grade, Racial/ethnic disparities among
diagnosed children in medication use occur in both fifth and eighth
grades. These disparities are not attributakle to confounding factorsj./é

DRIEETIVE: Whether and to what extent racialfethnic disparities in
attention-deficit/hyperactivity disorder (ADHD) diagnosis occur across
garly and middle chifdhood is currently unknown. We examined the
overtime dynamics of race/ethnic disparities in diagnosis from
kindergarten to eighth grade and disparities in treatment in fifth
and eighth grade.

METIOBS: Analvses of the nationally representative Early Childhood
Longitudinal Study, Kindergarten Class of 19981989 (¥ = 17100)
using discrete-time hazard modeling.

BRESULTE: Minority children were less likely than white children to raceive
an ADHD diagnosis. With time-invariant and -varying confounding factors
statistically controlled the odds of ADHD diagnosis for African
Americans, Hispanics, and children of other races/ethnicities were 63%
(95% confidence interval [Cl]: B0%—76%), 50% (95% Ol 34%—62%), and
46% (95% Cf 26%-B1%} lower, respectively, than for whites. Factors
increasing children’s risk of an ADHD diagnosis included beaing a boy,
being raised by an ofder mother, being raised in an English-speaking
household, and engaging in externalizing problem hehaviors. Factors
decreasing children’s risk of an ADHD diagnosis included engaging in
learning-related behaviors (eg, being attentive), displaying greater
academic achieverment, and not having health insurance. Among
chiidren diagnosed with ADHD, racial/ethnic minorities were less likely
than whites to be taking prescription medication for the disorder.

COMSLUSIONS: Raciai/ethnic disparities in ADHD diagnosis occur hy
kindergarten and continue until at least the end of eighth grade.
Measured confounding factors do not explain racial/sthnic disparities in
ADHD diagnosis and treatment. Cuffurally sensitive monitaring should be
intensified 1o ensure that all children are appropriately screened, diagnosed,
and treated for ADHD. Pediagtrics 2013;132:85-93
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Attention-deficit/hyperactivity disorder
(ADHD) is the most commeonly di-
agnosed mental health disorder in US
children.’=% An ADHD diagnosis allows
eligible children to receive specialized,
adaptive educational programming in
school, as well as madication that can
help mitigate the disorder’s negative
impact on learning and behavior*=®
Yet, not all groups of children are
equally likely to be diagnosed and re-
ceive treatment. Raciai/ethnic minori-
ties in particular have been reported to
he diagnosed with ADHD at lower rates
than white children” and therefore
may have unmet treatment needs?
Children who are African American are
diagnosed with ADHD at only two-thirds
the rate of white children despite dis-
playing greater ADHD symptomatal-
ogy? and Hispanic children have also
been reported to be underdiagnosed.!
Less is known about diagnosis dis-
parities for chiidren of other races/
ethnicities? In addition, racial/ethnic
minorities who are diagnosed with
ADHD have been reported to be less
likely to use prescription medication 210
Hypothesized mechanisms for ADHD
diagnosis and treatment disparities
include less frequent access to health
professionals and service utilization!™4
and, when seen, less frequent solicita-
tion hy professionals of developmental
goncerns.’® Additional hypothesized
mechanisms include a lower likelihood
of referral by school professionals,
limited ability to pay for health care,
and negative attitudes toward disabil-
ity identification and treatment in some
raciaifethnic subcultures.817

Research investigating ADHD diagnosis
and treatment has typically used cross-
sectional designs or convenience
samples2® or focused on limited time
frames.” The onset and overtime dy-
namics ¢f racial/ethnic disparities in
ADHD diagnosis throughout early and
middie childhood are unknown. Yet,
garly diagnosis and treatment are
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imporiant bzcause ADHD symptom-
atology persists by early childhood.’3-21
In addition, the extent to which other
factors confound reported racial/
ethnic disparities in ADHD diagnosis
and treatment is unclear Minority
children are more likely to be exposed
to risk markers for ADHD, including low
birth weight, fow maternal education,
low household income, greater fre-
quency of classroom problem behaviors,
and lower academic achievement.?#2-24
The inclusion of confounding factors is
iherefore necessary to obtain esti-
mates uniguely atiributable to child-
ren’s status as racial/ethnic minorities.
Identifying risks attributable to these
confounding factors should also in-
form efforts to target ADHD screening,
diagnostic, and treatment practices, as
well as to clarify potential causes of
reported racial/ethnic disparities.
Identification and treatment at ages
when ADHD symptomatoiogy is still
newly emergent, and so more ams-
nable to adaptive services and treat-
ment, should help maximize their
effectiveness.

The objective of this study was to in-
vestigate the onset and over-time dy-
namics of race/ethnic disparities in
ADHD diagnaesis across early and mid-
dle childhood in the United States. We
extend previous work by modeling
these disparities over children’s early
life course rather than only at a par-
ticuiar time point, by extensively
adjusting for plausible confounding
factors (eg, lower socioeconomic sta-
tus [SES] and lower behavioral and
academic functioning), and by analyz-
ing a nationally representative cehort
of US schoolchildren (ie, the Early
Childhood Longitudinal Study, Kinder-
garten Class of 19%8-1935 [ECLS-KD).
Gur longitudinal modeling of ADHD di-
agnosis in the United States capitalizes
on the richness of the ECLS-K data set,
which includes the timing of ADHD di-
agnosis as weil as detailed information

about family sociodemographic char-
acteristics and other potential con-
founders. We also use this detailed
information to examine racial/ethnic
disparities in prescription medication
use.

METHDDB
Samplis Descripiion

The £ECLS-K is a nationally represenia-
tive cohort of US children who entered
kindergarten in the fall of 1898. This
database is maintained by the National
Center for Education Statistics (http://
nces.ed.gov/ecls/kindergarten.asp).
Data were subsequently collected from
children, parents, and feachers in
spring of 1999, fali of 1899, spring of
2000, spring of 2002, spring of 2004,
and spring of 2007. Qur initial anaiyti-
cal sample consisted of 17 100 kinder-
garten children with information on
racefethnicity and who were (1) fol-
lowed until eighth grade and had not
been diagnosad with ADHD before that
time point or (2) censored from the
study either because they were di-
agnosed with ADHD before eighth
grade or their data were missing be-
fore this time point. We used this
sample in our initial (ie, model 1)
analysis, which included only race/
ethnicity and time as predictors of an
ADHD diagnosis. Qur second analysés
{mode! 2) included additional child-
ang family-level predictors measured
in kindergarten, as well as fime-
varying measures of children’s behav-
ioral and academic functioning. Missing
data on these variables reduced the
analytical sample size to 15 100. Table 1
shows the means of the criterion and
predictor variables for each of thase
analyses. The similarities of these dis-
tributions across the analytical sam-
ples suggest that sample attrition had
relatively little effect on our estimates.
Additional detail regarding the ECLS-K's
study design is available fram the Na-
tional Center for Education Statistics.?s
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TABLE 1 Descriptive Siatistics
Analytical Sampte

Model 1 Model 2
Ever diagnosed with 8.61 8.80
ADHD, %
Racafathnicity, %
White 57.34 58.83
Hispanic 18.32 18.66
African American 18.73 1474
Other 7.61 657
Male, % _ 51.17
Chitd age, mean —_— 68.48 (4.39)
(3D}, mo
Mather not married, % — 30.68
Low birth weight, % — 4.00
Younger mother, % — 5.64
Oider mother, % — 422
SES, %
Lowest SES quintile -— 17.99
Second Towest SES —_ 19.55
guintile
Middle SES quintile —_ 20.67
Second highest —_ 20.68
SES quintile
Highest SES quintile — 21.10
Region, %
Northeast e 18.17
Midwest — 23.82
South — 35.82
West —_ 2240
Nao health insurance, % e 9.20
English is language — 9237
of interview, %
Time-varying predictors
Externalizing preblem — 4 (1.00
behaviors, z score
Learning-related — 0 (1.00)
behaviors, 7 score
Academic achievement, —_ 0 (1.00)
Zstore average
n 17100 15100

Data are weighted. Rounded sample sizes are in accor-
dance with National Center for Education Statistics repert-
ing requirements for participant confidentiality. — = N/A,
z score = score in standard deviation units on a normal-
ized distribution.

We obtained Penn State institutional
review board approval for the study.

Yarizhles of Inlerest

ADHD Diognosis

We identified children as diagnosed with
ADHD if they were reported by their
parent in kindergarten, first, third, fifth,
or eighth grade as having received
a formal diagnosis of attention-defisit
disorder (ADD), ADHD, or hyperactivity.
Specifically, we identified children as

PEDIATRICS Volume 132, Number 1, July 2015
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having an ADHD diagrosis onthe basis of
a parent’s response of “yes”to each of 3
separate survey guestions (ie, “yes” to
the child being evaluaied by & pro-
fessional in response to & problem in
paying attention, learning, behaving, or
in activity level; “yes” to receiving a di-
agnosis by this professional; and “yes”
tothe diagnosis being for ADHD, ADD, or
hyperactivity}. Although medical record
documeniation of the presence or ab-
sence of ADHD is preferable, parents
have been repeatedly found to ke valid
and reliable reporters of ADHD diag-
nosis, symptoms, and receipt of treat-
ment 2% Supplementary analyses (not
shown but available from the study’s
first author) of special education
teacher— rather than parent-reported
ADHD diagnosis were consistent with
this studys findings. Tabie 1 shows
weighted descriptive siatistics for the
analytical samples we used. In the first
and largest of these analytical sam-
ples, 6.6% of the students reportedly
received a diagnosis of ADHD hy the
eighth grade.

Time-invariant Measures

Parents reported child gender and
race/ethnicity. The sampie contained
approximately egqual proportions of
males and females (see Table 1). Racial/
ethnic categories inctuded Hispanic
{~19%), non-Hispanic African American
{16%), non-Hispanic white (57%), and
other races/ethniciiies (inctuding
Asian, Native Hawaiian, Pacific Islander,
American Indian, and Alaskan Native
and those described as being more
than 1 race).

The child’s and mether’s ages at the
date of interview in the spring of kin-
dergarten were recorded and used to
calculate the mother’s age at time of
birth. If the childs mother was =17
years of age at her childs birth, she
was classified as being a younger
mother {~8%). If the mother was =39
years old, she was classified as an

older mother (4%). Parenis reported
whether the child was born with low
birth weight (4% of children weighed
<5 th}%? and whether health insurance
was available for the child 9% of
children did not have health in-
surance). Whether the interview was
conducied in English (~92% of the
sample) was used as a measure of
whether the parents spoke English.
ECLS-K staff combined reports of the
mother’s and father’s education and
occupation, along with family income,
to create a scale measuring the fam-
ily's SES. Dummy variables for SES
quintites were used in our analyses.
Time-invariant data were collected in
the spring of kindergarten.

Fime-Varying Measures

General education teachers in kin-
dergarten, first, third, and fifth grades
independently rated the frequency of
children's externalizing and learning-
related behaviors by using the Social
Rating Scale, a psychometrically vali-
dated behavioral measure. The Exter-
nalizing Problem Behaviors subscale
items measure acting-out behaviors
{eg, argues with a teacher, fights,
shows anger, acts impulsively, dis-
turbs the classroom). The scale’s
reliabilities at each wave ranged from
0.86 o 0.88 The Approaches to
Learning subscale items measure
learning-related behaviors (ie, pays
attention, keeps belongings orga-
nized, works independently, shows
eagerness to learn new things, easily
adapts to changes in routine, and
persists in completing tasks). This
scale’s reliabilities ranged from 0.88
to 0.91. We used the average if 2
teachers provided ratings of the stu-
gdant in a given year. These survey
items were not collected in the eighth
grade, so we estimated children's
gighth grade behavioral functioning
by using ratings obiained from the
previous (ie, fifth grade) survey wave.
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Children's academic achievement was
estimated by using the average of thair
scores from the ECLS-K's Reading and
Mathematics Tests during each survey
wave. These individually administered
and untimed achievement tests were
psychometrically validated. Both mea-
sures use item-response theory and
routing procedures fo maximize aca-
demic content coverage and to derive
scale scores that are comparable
across different grade levels (reli-
abilities ranged from 0.87 to 0.96). All
time-varying measures were standard-
ized.

Prasgription Madieation Use

In the fifth- and eighth-grade surveys,
parents were asked whether their child
was currently taking any prescrip-
tion medication {eg. methylphenidate,
amphetamine, atomoxetine) related to
ADD, ADHD, or hyperactivity. We con-
ducted supplementary analyses inves-
tigating whether and to what extent
racial/ethnic mincrity children diag-
nosed with ADHD in the fitth grade were
also less likely to be taking medication
for the disorder in the fifth and eighth
grade. “Yes” or "no” responses were
coded as 1 or 0, respectively. Approxi-
mately 650 of 780 children with an ADHD
diagnosis were identified by their
parents as using prascription medica-
tion for ADHD in the fifth grade.

Anaiytic Method

We used discrete-time logii (hazard)
models for event history analysis® to
identify factors predictive of the timing
of ADHD diagnoesis from kindergarten to
eighth grade by using the program
“dthaz" in Stata version SE 12.1 (Stata-
Corp, Cotlege Station, TX). These modeis
are advantageous over analyses pre-
dicting ADHD diagnosis at a particular
time point because they situate the di
agnoses in time, appropriately handle
the censoring of chitdren who are lost to
attrition or who were not diagnosed
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with ADHD by the end of the observation
period, and allow for time-varying
covariates (eg, externalizing problem
hehaviors, learning-related behaviors,
academic achievement). Hazard models
have been used o investigate racial/
ethnic disparities in conditions and
disorders other than ADHD 24-35 We also
used logistic regression modeling to
estimate racial/ethnic disparities in
prescription medication use. Table 3
shows these estimates, without and with
adjusiment for confounding factors.

RESHLIS

Tahle 2 shows weighted estimates from
the discretetime togit modeling of
children’s ADHD diagnosis from kin-
dergarien to eighth grade. Model 1
included race/ethnicity and time as
predictors. From kindergarten to eighth
grade, children from each racial/ethnic
minarity group were significantly less
tikely to receive an ADHD diagnosis
than whites. Compared with white
children, Hispanic children had odds
that were 56% (1-0.44) lower of being

TABLE 2 Discrete Time Logistic Regression Models {(Adjusted Odds Ratios) of ADHD Diagnosis

Model 1

Medel 2

Race/ethnicity {versus white)
Hispanic
African American
Other

0.44%+ (0.35-0.54}
0.64%* (0.53-0.781
0.52%* (0.39-0.69}

0.50*** (0.38-0.66)
Q.31+ (0.24-0.40)
0.54* (0.39-0.74)

Male
Child’s age
Mother nat married {versus
mother married)
tow hirth weight {versus not low
birth weight)
Younger mother (versus mother's
age 18-38 y)
Dider mother (versus mathers
age 18-38 y)
SES (versus highest SES quintile)
Lowest SES quintile
3econd lowest SES quintite
Middle SES quintile
$econd highest 5E5 quintils
Region (versus Midwest)
Northeast
South
West
No health insurance (versus
have health insurance}
English is language of interview
(versus other)
Time-varying predictors
Externalizing problem behaviers
(zscore)
Learning-related behaviors
(z score)
Academic achievemnant
{z score average)
Grade level (versus spring
of kindergarten)
Spring of first grade
Spring of third drade
Spring of fifth grade
Spring of eighth grade

1.06 {0.87-1.23)
117 (097142
0.87 (0.79-1.19)
0.50™* (0.39-0.64}
n 17 100 (83 040 person-years)

—_— 1.98* {1.68-2.33)
— 1147 (1.07-1.23)
— 1.12 {(1.94-1.34)

— 1.15 {0.84-1.57}
— 1.04 (0.76-1.42}
— 1.85%™ (1.26-2.15)
— 0.78 (0.61-1.03)
— (.84 (0.56~1.06)
— 0.80 (0.64-1.01)
- 0.84 (0.68-1.05)
— 0.97 (0.78-1.19)
— 1.16 (0.87-1.39)
- 0.71** (0.36-0.80)
— 0.67** {0.50-091)

_— 1.86* {1.12-5.10

— 1.46™* {1.37-1.55)

— 0.59"* (3.54--0.65}

— 0.70%* (0.84-0.77)

1.16 (0.84—1.44)
1.40* (1.14-1.72)
1.20 (0.56-1.48)
(.63 (0.49-0.82)
15100 {73 280 person years)

Data are weighted cdds ratios {95% confidence interval). Rounded sample sizes are in accordance with Nationai Center for
Education Statistics reperting requirements for participant cenfidentiality. *P < 05, *P < .01 7 < {001, —, not
applicable. z score indicates score in standard deviation units on a normalized distribution.
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diagnosed with ADHD. The odds for
African Americans and children of ather
race/ethnicities were 36% (1-0.64) and
48% {1-0.52) lower ihan whiies, re-
spectively. The time point—specific
odds of heing diagnosed with ADHD
peaked at third grade and declined
subsequently,

Modef 2 added a number of time-
invariant ang time-varying controls o
the regression equation. Lower odds of
ADHD diagnosis among racial/ethnic
minority children remained evident in
model 2 despite inclusion of potential
confounding variables. African Ameri-
can and Hispanic children and those
of other races/ethnicities were 6%%
(1-0.31}, 50% (1-0.50), and 46% (1-0.54)
less likely than white children, re-
spectively, to be diagnosed with ADHD.
Model 2 also indicated that boys had
twice the odds of girls of being di-
agnosed with ADHD (differences by race/
ethnicity were similar for bays and girls;
results not shown)y. More frequent ex-
ternalizing behaviors increased this risk.

In centrast, more frequent learning-
related behaviors and greater aca-
demic achievement decreased this risk.
Children whose mothers were older
than age 38 at the childs birth were
more likely to receive an ADHD diagnosis,
as were children who had access to
health care or those raised by English-
speaking parents. Those from the west-
ern United States were lass likely to be
diagnosed than those from the Midwest.

These results show that with the most
extensive control variables, including
time-varying factors relating ic behav-
ioral risk indicators of ADHD and 1o
academic achievement, children who
are African American, Hispanic, and of
other race/ethnic groups are much less
likely than children who are white 1o
receive an ADHD diagnosis inthe United
States across early and middle chitd-
hood. Tofurther assessthe robusiness
of these results, in additional models
(not shown) we included additional
time-varying variables of teachers
race and age, as welf as schoal-level

charactaristics (eg, the percentages of
racial/ethnic minority students and
thuse receiving free or reduced funch
attending the schoot). These variables
were excluded in the final reported
models because they were not, in
seneral, statistically significant pre-
dictors and their inclusion in the pre-
diction equation di¢ not change our
substantive findings. {inclusion of
these variables also reduced the sam-
ple size because of missing values.)

Figures 1 and 2 use model 2's results to
derive time-specific probabilities of
ADHD diagnosis by race/ethnicity. The
overtime hazard of ADHD diagnosis
{Fig 1) increased through third grade
and declined thereafter. This hazard
(ie, the instantaneous probability of
diagnosis) in kindergarten, first grade,
third grade, fifth grade, and eighth
grade was highest for white children,
holding the other variables in Table 25
model 2 constant at their means. These
same probabilities of diagnosis were
lower for Hispanics, and children of
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Plat of the hazard function of ADHD diagnosis by race/ethnicity. K, kindergarten; 1st, first grade; 5th, fifth grade; 8th, eighth grade.
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other races/ethnicities, and lowest for
African Americans. Figure 2 shows the
survival function, or the cumulative
proportion of children not diagnosed
with ADHD, at each survey wave by
race/ethnicity, again holding modei 2's
other variables constant at their sam-
ple means. By the spring of eighth
grade, ~7% of white children received
an ADHD diagnosis someiime between
kindergarten and egighth grade. The
comparable rates for African Ameri-
gan, Hispanics, and children of other
races/ethnicities were ~3%, 4.4%, and
3.5%, respectively.

Tahle 3 shows logistic regression {odds
ratios) estimates of racial/ethnic dis-
parities in prescription medication use
among children diagnosed with ADHD
in the fifth grade. The odds ratios
shown in model 1 were unadjusied,
whereas model 2 included a full set of
controls. Before and after covariafe

80 MORGAN et al

Spring K Spring Ist Spring 3rd  Spring Sth  Spring 8th

TABLE 3 Race/Ethnicity 0dds Ratios from Logistic Regression Madels of Prescription Medication
Use for ADHD in the Fifth or Eighth Grade in Children Diagnosed With ADHD in the Fifth
Grade

Race/Ethnicify {(Versus White) Madsl 1 Madel 2

Hispanic 0.36** {0.22-0.58)
African American 0.35%* (0.22-0.57) 0.35%* {0.19-0.62}
Other 0.42* (0.23-0.76) 0.48* {0.26-0.95)

0.53* {0.29-0.98)

Data are weighted odds ratios {§5% confidence interval). Sample size = 780; rounded sample sizes are in accordance with
National Center for Education Statistics reporting requirements for participant confidentiality. Macel 1 does not include
additionat sontrat variables. Model 2 includes conirols for child's gender, age, and birth weight; mother’s marital status and
age at birth of child; SES quintiles; region; heaith insurance coverage; language spoken at home; externalizing problem
behaviors; |earning-refated behaviors; and atademic achievement, *P < .05; *P < 01, **P < .001.

adjustment, Hispanic, African American,
and children of other races/ethnicities
diagnosed with ADHD were much less
likely to be using medication than white
children diagnosed with ADHD. This
disparity occurred in both the fifth and
eighth grades.

HSCUSSION

We investigated racial/ethnic dis-
parities in ADHD diagnosis in a large,
nationally representative cohort of

schoolchildren as they attended kin-
dergarien to eighth grade. Resulis in-
dicated that racial/ethnic minority
children are much less likely than
otherwise identical white children to
receive an ADHD diagnosis. Children at
lower risk include those displaying
greater academic achievement, those
with more frequent learning-related
classroom behaviors, and those with-
out health insurance, Boys, chitdren
frequently engaging in externalizing
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praoblem behaviors, and those raised hy
an oider mother are more iikely to re-
ceive a diagnosis of ADHD, Being raised
by an English-speaking parent also in-
craased the likelihcod of diagnasis. In
addition, and again after extensive
statistical contrel, children diagnosed
with ADHD were much less likely o use
prescription medication for the dis-
order if they were Higpanic, African
American, or of other races/eth-
nigities.

Pravious research has reported racial/
ethnic disparities in ADHD diagnosis
and treatment, particularly for African
Americans.® However, whether and o
what extent these disparities also o¢-
cur ameng Hispanics and children of
other races/ethnicities has not been
systematically examined .58 Qur study
extends previcus work by establishing
that children who are African-American,
Hispanic, or of othar races/ethnicities
are less likely than whites to be diag-
nosed with ADHD. These racial/ethnic
disparities in ADHD diagnosis occur
as early as Kindergarten and continue
at least until the end of middle school.
Racial/ethnic minorities are also less
likely fo be using medication to treat
the disorder by the end of elementary
and middle schoaol. These racial/ethnic
disparities are not attributable to
many potential confounding factors
that also strongly predict children’s
receipt of an ADHD diagnosis or medi-
cation use.

Our analyses retied on mulii-item par-
ent response to identify children as
peing diagnosed with ADHD. Although
previous work has repeatedly found
that parenis are valid and reliable
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SNAILS OF UNUSUAL SIZE: Fiorida is home to several exotic or unique species of
animals. Unfortunately many are not indigenous to the state. The Burmese py-
thon population has exploded and decimated local popufations of small- and
medium-sized mammals. Now, a new threat has emerged. As reported on NN
(US., Aprif 15, 2013), the giant African land snail population is rapidly expanding.
Many of us are quite familiar with snails. While somewhat slimy and often pests in
the garden, they do not cause too much damage. However, the African land snaifs
are different. For one, they are huge. The can grow up to 18 centimeters in length.
They also have a voracious appetite. While differences exist between the eastern
and western African species, both can be pests and devastate ground cover and
crops. Furthermare, the giant land snails found in Florida have sharp spines on
their shells that can puncture car tires. Fortunately, while the snails can carry
a parasite called rat lungworm, no human cases in Florida have been reportedito
date. How the snails were introduced info Florida is not known, but most likely
they were bought (illegally) as pets and then released, or were accidental
stowaways in luggage. Once refeased, the snails multiply rapidly. Snails produce
1200 eggs each year, reach adulthood in a year, and live up to nine years. Since
discovery of the snails in the Miami-Dade Gounty area in 2011, trappers have
afready captured more than 117,000, Once again, introduction of a non-nafive
species into a hospitable environment is having enormous consequences.
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